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PREFACE. , 

T HE Authors of Original Papers and Communications in 

present Volume are Mrs. Agnes Ibbctson; W. H. 13. f Mr. 
John Davy; Mr. Grover Kemp; Thomas Forster, Esq.; Luke 
Howard, Esq.; Dr. Delaroche; W. Moore, Esq.; H«T. B.; Adam 
Anderson, Esq.; Marshall Hall, Esq.; Ma thematic us; Mr. Charles 
Sylvester; Thomas Stewart 'Traill, !\I. D.; Mr John Murray; 
Richard Lovell Edgeworth, Esq. E. R. S. M. K. I. A. &c.; John 
Farey, senr. Esq.; Nauticus; and Mr. John Gough. 

Of Foreign Works, M. Berthollet; 1VT. Gay-Lussac; M.Thenard; 
M. Vauqnelin; M. Mains; M. Biot; Mr. J. Cloud; M. d’Arcet; 
M. Decandolle; M. Vitahs; M. Hauy; Prof. Pictet; Prof. P. 
Prevost; Count deFourcroy; M. Berzelius; M.Guvton-Morveau; 
M Klaproth; M. A. Laugier; M. Chevreul; M.Bucholz; and M. 
Martres. 

And of British Memoirs abridged or extracted, George Pearson, 

M. D. F. It. S.; Luke Howard, Esq.; the itev. John Simpson; the 

Right Hon. Sir Joseph Banks, Bart. K. B. P. R. S. &c.; Mr. 

Bryan Donkin; Mr. J. D. Ross; Mr. George Marshall; James 

Smithson, Esq. F. It. S. ; Mr. Richard Lathery; Ererarcl Home, 

Esq. F. K. S.; 'Thomas Andrew Knight, Esq. F. It. S. &c. ; Mr. 

J. Hassel; Mr. William Corston; Dr. William Roxburgh; David 

Brewster, LL. D. F. R. S. Ed.; B. C. Brodie, Esq. F. it. S.; Mr. 

William Lester; Mr. William Salisbury; and Mr. Samuel Roberts. 
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The Engravings consist of 1 and 2. Various Figures representing 
the Hairs and minute Cry ptogamia: on Plants, greatly magnified 
and delineated from Nature, by Mrs. A. Ibbetson. 3. Mr. Donkin’s 
Tachometer, for ascertaining the Velocity, of Machinery. 4. A 
, % Ilippograpb, or Mode of conveying Intelligence by Cavalry. 5. 
Mi* Ross’s Machine for separating Iron Filings from those of other 
Metals. 6. Mr. Marshall’s Sash-frame for preventing Accidents. 
7. I%duncles of Leaves delineated and dissected, to show their 
Mdfchanisrn, by Mrs. Agnes ibbetsoji. 8. Apparatus to explain 
the Decomposition of Water in separate Vessels by Galvanism, 
by Adam Anderson, Esq. 9 . Crystals of carbonated Lime, by 
Abbe Hauy. 10. Plans and Sections of a Spire of a new Con¬ 
struction, latelf erected at Edgeworthstown, by R. L. Edgeworth, 
Esq. F. R. S. M. R. I. A., &c. 11. Diagrams for the Demonstra¬ 

tion of the Fundamental Property of the Lever, by D. R. Brewster, 
LL. D. F. R. S. Ed. 12. Mr. Lester’s Machine for.washing Roots. 
13. Mr. Salisbury’s Method of packing and preserving^ Plants and 
Trees. 14. Idle Sheffield Apparatus for cleaning Chiigneys with¬ 
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ARTICLE I. 

On the Hairs of Plaints. In a Letter from Mrs . Agnes 

Ibbetson. 


To Mr. NICHOLSON. 

sm, 


We study the larger and conspicuous parts of botany, Powerful pur* 
but we leave with a sort of contemptuous neglect all thety^ttemeans 
more diminutive features, as Unworthy our notice, little extremely 
aware bow much nature performs in this way, and how many mul ‘ l p!wd. 
great and powerful purposes are answered by apparently lit- 
tl^means, extremely multiplied. If we minutely examind 
alf the works of nature, this will appear a very important 
truth; nor dotes any art or science show this more conspicu¬ 
ously than the study of .physiology, where all are multiplied 
little means, conducing to one great and important end. 

The subject of the present letter will peculiarly exemplify 
this. It is on the Hai rs of Plants. 

I have endeavoured to show, and I hope succeeded in No pe^piia. 
proving, ** that the idea of perspiration in plants is at^abso- tion m ?**!«*- 
lute fable,'* originating from the poorness of our magnifters % : 
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ON THE HAIRS OF PLANTS, 
and that all that was taken for perspiration by botanists was 


Source of the 
Aeceptipn. 


ope ofttwo^things: either 1st, a sort of hair, or instrument in 
that btmjfrin for carrying water to the interior of plants, and 
pcrfbriaijfcg many of those important services, which their 
didgtnutive appearance makes us overlook ; or, gdly, a sort 
-of cryptogamian plant, wholly nourished by the dews of the 
atmosphere, and proving what they are by passing, like all 
other plants, from flower to fruit aud seed, and showing in 
each various alteration the concomitant properties of each. 
That botirthese appearances have been taken for perspir¬ 
ation there can be no doubt, since I have, repeatedly and 
* regularly followed them in every plant peculiarly said to 
per»pir$ much; and always found it either a fruit or an in- 
. strumerft: and instead of being bobbins of water issuing 
from tile cuticle (as is supposed) their make alone would 
pjoye the contrary, as they could not transpire on stalks. 
Even the vineball is proved to have a stem; and is therefore 
aq instrument, not a bubble. Before l give a more am* 
Anothft ofcje> description of these, 1 shall adduce a further objection 
*i«n. to the idea of perspiration; and prove the impossibility of it 

by the disclosure of a discovery 1 long ago made, but would 
not give to the public, till perfectly convinced of its reality. 
I have already said, that there is found in the corolla of 
flowers, and in the stem of trees, a clear transparent skin, 
which, placed under the most excessive magnifier, shows no 
alteration of form, nor can any aperture be discovered in it. 

Tu . ^ The same is found on the exterior of the cuticle, on each 

i nc exterior .. t 

skin of leaves side of the leaf of all plants; so th^t it h not possible that a 
.drop of water can pass to or from the interior in this way, 
though certainly air may. It is difficult to dear the skia 
from all the marks the pattern of the pabulum leaves on'it, 
which.were taken by all botanists for the pores in the cuti¬ 
cle. 1 was once-of this opinion; but 1 have since with such 
excessive, pains laboured to elucidate this subject, and' to 
prepare for the microscope upwards of forty specimens, 
(cleared in the way described in a former letter;) -which in 
thi%state were thoroughly examined by myself and Others; 
th|t4here cau be no doubt of their being- on both 1 sides im- 
pefwioirs to moisture. They are divided into small com* 
payments by a narrow vessel; and so extremely fine is th« 

skim 


» without 
pores, 
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skin, that, when placed in the sliders of my solar microscope, * < 

it is only on turning the light in a particular direction while „ 
the eye is on it, that it ca'n be discovered. But the double 
microscope makes it very visible, let it be ever so nicely 
cleaned and prepared. I am hardly acquainted with any This ekin srea 
part of the vegetable structure, that plays so many parts, ® 7tr y P* rt 
and shows itself iu so many ways, os this delicate skin. It blesuuciur*r 
was through this transparent skin l saw the dew drop enter 
the pabulum. It is probably the same skin of which the 
hairs are formed, which confine not only water but air. 

How then can water enter the interior of the leaf, which Water enters 
is thus guarded on both sides by this transparent medium ? trough haii- 
that water which is often seen underneath tHe skin of vege- like v«»sei». 
tables, and wholly independent of the vessels? it is to the 
hairs alone they are indebted for it; which, however simple 
they may appear to the casual observer, are very far from be¬ 
ing so in reality. To these indeed plants owe many of the 
most delicate and important offices, nor can a person see 
them once, and have a doubt remaining as to their being real 
instruments formed to effect some curious purpose. To give 
a faint idea of this astonishing subject is all I can attempt, 
for to collect a tenth part of the various instruments these 
hairs are intended to represent would be an endless labour; 
aud to account for the use and manuer of acting of a few is I 
fear more than I can perform well, or as 1 could wish. 

The first idea that occurs oo seeing these hairs greatly They resemble 
magnified is, that they resemble the instruments in an im- nents^fa la- 
incase laboratory. But great indeed must be the laboratory bomiory. 
that could show instruments of such contrivance, figures so v 
varhms, and mechanism so astonishing, even putting their 
size*out of the question. By the most careful attention to 
their forms, by filliug them with coloured liquids, and with 
aft and constant practice learning to manage the v heat and 
light of my solar microscope (opaque as well as common), I 
have been able repeatedly to fill and empty a few of the in* 
struments, and by these means understand something of 
their construction. But it is ext remely difficult to gets liquid 
thin, enough, ns the most trifling degree of thickness cYMcet 
the valves. This was.the ca*e with extremely diluted info* 
stilj it is to this I owe the conviction of the opening of the 
• B. 2 valves 
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4 Valves being double. I have also by observation noted the 
t hairs always allotted for certain purposes; but there are 

many uses it is not possible even to guess at. Innumerable 
The various indeed are the offices these hairs perform. To shade from 
°[ tlie light and heat, to convey moisture, to decompose water, to 
•catch and secure the drops of rain as they fall, and select the 
dew,from the atmosphere, 1 have often seen them do; but 
these, I conceive, are but a small part of the offices they daily 
execute: when an instrument is wanted for the seveial pui- 
poses of carrying moisture to the plants, catching the rain 
drops on their points, and defending the back of the leaf 
from the sun’s rays, a simple kind of hair is genoiuWy used. 
. particulaily found on the leaves of trc<*s, as represented 

PI. I, tig. 1. This is merely a managed vacuum, which 
draws the water into the vessel, and ihence lets it into the 


flit reoTii 
1 v;i\ n't 

*»r • t >" -mi 

n ’!,v .r i. .i.'- 
. ; (« 


pabulum of the leaf. It is well know n, that the backs of 
most leaves will not bear the scorching sun: and nature has 
peculiarly formed and adapted the spiral wire, to turn the 
leaf if so directed. It is not from any great difference in 
make, for both cuticles are most frequently alike on each 
fide of the leaf; being both composed in part of this clear 
skin; but the one is pressed down on toe pabulum, and is 


always therefore moist: while the other stands much above 


it, and, if heated, would soon dry up, peel off’, and thus cause 
the decay of the leaf. When leaves are to be defended from 


S 

fWaslorial 

tiuirJ bring, 


heat alone, and no other purpose to be answered, then, (as in 
coltsfoot and many other very wet plants) the hair* are form¬ 
ed like a ribbon with a quantity of threads woven r^uud 
them, and wholly without moisture. Hut in those which 
contain moisture, all the different pipes have at the bottom 
a contrivance for the entrance of the water into the yfabu- 
1 * 110 . 1 his perfect mechanical process I liave several times 

witnessed and desnibed ns the dew drops entering tfie cuti¬ 
cle. See lig. 2, in which the thread a contracts or loosens 
•to admit or retain the water. When from a long continu¬ 
ance of sunshine and dry weather in February or March, 
.when the buds of trees are enlarging, and of course much 
vhupftidity is required for their preservation, a quantity of 
Auteurs will be suddenly teen covering all th$ buds in various 
.directions, the sun cracking the scales, and all the apertures 
i. * ’ filled 
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tilled by a quantity of vessels shaped ns at fig. 3. For seve- n io ; two m 
ra! years past I have attended uithpeculiar care to tins phe- Gagins, 
noinenori, and noticed the sort of instrument used on the 
occasion, it never varies, and regularly appears to select * 
the dew from the atmosphere. By four or five in the morn¬ 
ing they are almost empty; by eight, perfectly full; again 
emptied before noon, and late in the evening i have seen 
them replenished to bursting, or running over: but how 
they fill themselves, except bv means of a vacuum, 1 have 
not yet been able to di'-cover, This year all the trees (or ra- Ba.ii, of trees 
ther the buds,) ucie covered with this vessel, owing to the rfmiu! w /‘ l1 
long drought in March, which never fails to bring it on; it vessels, 
appeared as if ull the buds were covered with diamonds. 

in perfumed plants there is a species of instrument that IT;ir r . ofo<lu'- 
bafiles all conjecture as to the manner of its management, or Ie,k,us 
the vises to which it is applied. This is represented at fig. 4. 
e forms a part of it, but is often found separate. The diffe¬ 
rent bells babble between each division (when part of it is 
turned to the sun) like a pulse glass when a warm hand is 
applied to one of the balls: on turning a very hot sun on 
these, I once blew up two of them; and it not unfrcquently 
happens, that the quantity within the hair, if heat is suddenly 
applied, bursts the vessels: but it is fortunate when it does Hairs a ^ vay , 
so, since they always break at the valve, and by this means break at the 
discover much of their interior formation. These instru- Val ' cs * 
rnents are mostly found in the balm of gilead, the most per¬ 
fumed geraniums, and plants that coincide in this respect. 

When 1 first saw this, and perceived the divisions to bubble, 

I*was persuaded it was a decomposition of water; but was 
soon undeceived, for none of it disappeared. 1 have since 
repeatedly seen the effect, and been convinced, that it is si¬ 
milar to that which takes place iu the pulse glass, and caused, 
by the rarefaction of the air, and the increasing particles of 
liquid from the admission of caloric among them. Indeed 
every little power is visible here, nor can any instrument be Hairs unmni- 
so fit to try every little variation of temperature, moisture, weep- 

or evaporation;, as these most delicate diminutive ones, which alteration, 
are never idle, as long as the vegetable on which they are 
placed lives; sensible of every chaage, even LeshOWliffer-. 
cntial thermometer is quiet in comparison. 
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Hairs appro¬ 
priated for the 
decora position 
of water. 


The erypto- 

gnrrian fruit 
cannot be 
taken for the 
instruments. 


The most ex¬ 
traordinary 
instruments 
found in small 
plants. 


Extraordinary 
hairs seldom 
found in dou¬ 
ble Sowers. 


Fig. 5 is the one that appears constantly user) for the de¬ 
composition of water, where it passes away in a few minutes, 
with its usual bubbling. I have often seen the same deepmr 
position between the two glasses of rny sliders, when exposed 
to a very hoi sun; ip short, it is a process so continually 
taking place, that you cannot make the proceedings of the 
vegetable world visible to the eye, without a perpetual re¬ 
currence of this chemical work; such a quantity of hidro* 
gen is wanted, not only for the j uices of the bark, but for the 
seed, inflated with it, that the process must of course be 
perpetually going ori* fn describing the various sorts of in¬ 
struments I have observed, I have given two or three that 
strike as most singular; but they are in Mich numbers 
in plants, and so various, that 1 have found it difficult to se¬ 
lect them. It it- not uncommon 4o see several different sorts 
of instruments on the same plant, apparently appropriated 
to a variety of purposes, nor is it possible to mistake the fruit 
for the instrument: the latter so much resembles the purest 
crystal, and their forms are so ext aordinars, their valves so 
truly mechanical, that no person can see them, and take 
them for anything but what they are, “ an instrument 
nor did I ever show them without exciting an exclamation of 
surprise. 1 have once or twice found them inflated with a 
green liquid; but this is very rare. This is the case in the 
love-apple. What in that plant whs supposed to be per¬ 
spiration is a small instrument of this kind (see tig. 6>. 

, Extraordinarily figured hairsare rarely to be found, except 
in herbaceous annuals, or srnaii plants. The wild plants 
exceed the cultivated in assistance of this kind. ]t would 
seem, that, when art lends her aid, nature is less attentive to 
the preservation of her nurslings: though 1 believe it re¬ 
quires many years cultivation to lose any of them, still 
have found occasional hairs oftener on wild plants than on 
garden ones, and double flowers almost banish them. Trees 
and shrubs have seldom but simple formed hairs, if 
those with double cases pr valves deserve this epithet; but 
occasional assistance of this kind is perpetually found, par¬ 
ticularly among exotic trees. Nor are hairs found often on 
everg^us; they, would undoubtedly burst with the first 
frostrjf winter. The fi/s also arc -void. of all assistance of this 

. ki«d, 
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kind, except now and then on the cdlyx of the leaves: and 
then 1 have observed, that the water gets mixed with the re- * 
siuous juice of the bark, which coagulating bursts the pipe& 

These hairs are also very different from those which artf 
fixed to the flying seeds, &c., for they resemble the corali^es, 
and the bones of fish; indeed the exact likeness of thesis 
three different objects is 1 very striking and ehrhnfs. The 
hairs which surround the buds of trees, and are generally 
wound round them, are never inflated till wanted, ai'KUtiUfe 
certain time in the formation of the bud: when black (ash* 
fraxinus excelsior, juglans regia, and many others)'; the 
valves are admirably seen to open and sliut in a large .mage ' 
nifier, admitting and passing the water, through' the blacks 
lines. 

That the hairs alter their forma, I have many proofs. ffaws-alifr. -~t 
During great drought 1 have seen those, which were before their for ® ,p j 
plain pipes, swell into divisions between the valves, changing 
their form from that at c fig. 7, to that at f\ and plainly 
proving the shape of the valves to be as fig. at g. On placing 
fig.8,Pl. 11, in the solar miscroscope, after great bubbling and 
confusion, I took it out, and found the ribbon changed from' 
the appearance it has at h to that at i. It appeared as if it had 
been before inclosed in another case, which case had melted 
away with the heat of tli£ sun, and left the inclosed balls and 
s‘ring uncovered. I have so often seen the same result from 
repeatedly placing it, that I cannot doubt that this is the 
case* The divisions k k are often found attached to different ” 

shaped instruments, ending sometimes in bells, sometimes 
in plain pipes; contracted, or inflated, as the occasion re¬ 
quires. Nothing can be more common than fig. t), which js 
always full of water; and fig. 10, which is found on the ga- 
Iium aparine. Extraordinary as is all I have related, it is 
not more wonderful than true. I am the first person that 
may be said really to have turned the solar microscope on 
the botanical world; is it then incredible, that I should have 
wonders to relate ? ’ did any person ever take a miscroscope 
in hand without it ? 

1 shall now turn to the cryptogamian plants, equally taken 6f 

for perspiration, and described by all botanists a^jNiuch. the crypto* 
Many of them resemble the powdered hehenki wheb\^i!^ t* mian plants. 

begin 
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Fruit known 
fay its various 
changes 
ending in 
seeding. 


Innumerable 
offices the 
hairs perform, 


Bffiferent from 
|hg armature 
et plants. 


,to go to seed, though at first appearing like a drop of water, 
which, even while your eye is on it, nuns white, and soon be¬ 
comes hard and firm; changing to seed. These arc found 
on the mint, the pea, and innumerable other plants, said to 
pel spire much. That which Hales took for perspiration on 
the leaves of the sunflower is a sort of mushroom, extremely 
moist,shown at tig. 1 1 , ur, and that ou the \iue,fig. 12 : but 
T tnust stop, or my sketches would never end. 1 observe 
that the cryptogamian plants ou the rose, and many other 
plants, because red, are allowed not to be perspiration: but 
surely the proof is not in colour, hut on the matter passing 
from flower to fruit and seed, which all I his sort does in a 
day or two ; yielding generally a sort of sirup, and equally 
nourished by the dews of the atmosphere: and certainly 
equally unfit with the hairs to be reeoned perspiration. I 
flatter myself therefore, that this will serve to convince those 
who still doubt. 

If I were to mention all the different offices to which the 
hairs are applied, it would he endless. To catch, convey, 
and mix, the powder of the stamen with the sirup of the pis¬ 
til, they are peculiarly adapted, having iu each hair a duct 
for conveying the mixed juices, when melted, to the canal in 
the pistil. AH this is plainly seen, sn.ee in the solar micro¬ 
scope each hair is as large as a walkin'? "tick, flow many 
various offices do the hairs pei form i > the coi'dln, ealvx, and 
stipula! There is one peculiarly appropriated :o this hitter 
part, in all diadelphian plants, nuM curiously funned. How 
wonderful is the hair in wet plants! placed to uumd tile air 
vessels from beingfilled with insects, they exactly resemble 
swords, shoot in a circle and meet in the middle of the vessel 
as at fig. 7- How many an insect and water-fly have 1 se?n 
run through by them ! But this is not all, they have a sort 
of spring, which makes the hair strike down, and thus get 
rid of the creature it has threaded. Y\ hen I give my letter 
on water-plants, I shall show the mechanism of tins hair, 
which is as wonderful as any of the preceding account. 

This subject should not be made to interfere with the ar¬ 
mature of plants, which is wholly of a different nature, and 
consuls but of two sorts of thorns; the 1st like those of the 
fi/i, the acacia, the gooseberry, &c., is formed entirely of 

the 
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ihe rind, and an excrescence of it; probably arising from an 
extreme tendency in that part to grow in the same manner ' 
as the quercus sober, the uhnus^cuntpestris, and many 
others, the rind of which is a sort of cork, always increasing. 

The 2d sort of thorn is that which in the crataegus is a dis¬ 
order in the tree, to which some plants are peculiarly sub* 
ject: a sort of missed bud, from the stoppage of the line of 
life, caused probably from the momentary check of the juices, 
on some sudden alteration of the weather; as I have observ¬ 
ed, that, when the barometer and thermometer are without 
much variation, except the natnnil one of day and night in 
the latter, no thorns come out. I have measured at such a 
time a shoot three quarters of a yard long, w ilnout a thorn. 

But when in the spring alterations are frequent, the branches 
will be scarce two inches, and always ceding in a long one: 
and on dissecting this, the liue of life will be found to have 
stopped, bef‘ re any other part of the plant. 

1 intended to give merely a sketch of this subject, till I Hope to intro. 

better understand how to inflate the hairs with a coloured Jucethe 

” _ _ .u 'M't.t raerr 

liquid, nud till 1 can more thoroughly comprehend their uses in d.tail. 
and management; for this indeed l should have waited, but 
that it was absolutely necessary to prove, that l would not 
have written against the perspiration of plant, without a 
complete conviction of the truth of my assertion: “ that the 
whoie system of perspiration could not be supported against 
the absolute proof tie: solar microscope adduces of its false¬ 
hood.” If 1 were rich, I would certainly have the instru¬ 
ments imitated in glass, pioperly magnified (if it could be 
donc) as i think much might he learnt from it. It is the 
ipechanism of nature: we talk much of its simplicity, butit 
Mirely consists only m not making use of more-contrivance 
than is necessary; and when the mechanic powers are 
wanted, can we do better than study them from models $o 
perfect, forms so wonderful? and though we could not suc¬ 
ceed in forming a sort of air pump in a hair; yetit might 
serve to teach us to simplify our machines, and to rectify 
many of oi?r rqi&takes. 

Your obliged servant. 


Cowley Cottage , 
July 29A, 1811. 


AGNES JBB&TOON. 

' ,-V 

n. 
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II. 

v • 

Inquiry concerning the Natural Economy of Ants . hi a 
Letter from a Correspondent • 

* To W. NICHOLSON, Esq. 

SIR, 

Having always observed, since I first commenced tak¬ 
ing your excellent publication, that you have constantly 
paid the kindest attention to the inquiries of such as wish 
to bp informed on the interesting subjects embraced by your 
plan, 1 feel almost confident of your permission to request, 
through the medium of your journal, the communication of 
such original facts and observations relative to the natural 
economy of different species of an!s, as may have occurred 
to the notice of any of your numerous readers. It appears 
to me, that, striking as the habits of this genus of insects 
certainly are, the subject is, as yet, by no means generally 
well understood. 

Your compliance with my request will be considered a 
particular favour. 

I apt, Sir, 

Your obedient humble servant, 

W. H. B. 



III. 


Report of a Committee , consisting of Messrs . Berth ollet, 
4 Chaptal , Vauquelin , Le Breton , Vincent, and Guyton-Mor- 
veauy appointed by the Institute to inquire concerning the 
Process of the late Mr. Bachelier, for the Composition of 
a preservative Stucco*. 


It was in 1755 that Mr. Bachelier, struck with t]je speedy, 
alteration of the stones employed in the principal buildings 
at Paris, and the inconveniencies of the process employed 
from time to time to renew their surfaces, proposed to the 


A 


s'AbHdgefltroth fhe-Mag: 1$09> p.^ti 


super* 
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superintendant of the royal buildings to try a preservative prevented bj a 
stucco. Accordingly three pillars in the court of the Lou- exposition, 
v re'we re coated with, this stucco for half their length, two 
facing the south, the other the west. These were still re- 
mnrkab’e in July last for the uniformity of their tint, strongly 
distinguished from the dull gray and earthy aspect of the 
contiguous parts: but as the alterations made in com¬ 
pleting the Louvre would necessarily destroy every trace of 
this experiment, the Institute appointed a committee to 
inquire concerning it, before it should be too late. 

In company with Mr. Fontaine, architect of the Louvre, too thin to in* 
the gentlemen abovementioned examined the pillars, and sculpufrc meSt 
found, that the stucco applied formed a coat too thin to 
injure the finishing of the most delicate sculpture ; that it 
retained a uniform colour even in the parts exposed to the and unaffected 
action of the wind, rain, and sun; that rubbing it with the t h cr> 
hand made no impression on it; and that, if one of the 
three pillars exhibited a reddish yellow tint, there could be 
no doubt, from its appearance in other respects, that this 
was owing to some colouring matter added intentionally. 

It could not be found on inquiry, that Mr. Bachelier Account of it 
had consigned his process to writing, and the following was 
the best account his son could give of it from memory, mentor’s son. 

“ Its basis consists of the sifted powder of oystershells, pre¬ 
viously washed and calcined to whiteness, mixed with the 
butycuceous and caseous part of milk. My father used the 
common cheese known by the name of frontage d la pie 
[skimmed milk cheese?]. He first separated all thewheyey 
part by pressure, and theu left it forae time exposed to the 
air to dissolve or soften. In this state lie mixed with it a 
quantity of calcined oystershclla in fine powder. When 
this mixture was brayed on a stone, the cheese softened, 
and formed a very smooth and whitish liquid paste. To 
pmke the stucco he diluted this with a solution of alum in 
water; the quantity of water being proportioned according 
to the thickness of the'coat intended to be applied.’* 

Mr. Bachelier could say nothing of the proportions of Paper coated 
the ingredients, he only adde^, that, his father having 
thought of employing this composition undiluted trover could beef, 
leaves of pape), from which writing was easily effaced \ a faced * 

wet 
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wet sponge, he observed, that the oystershell powder was 
• taken at random, and added to the cheese till it had ac¬ 
quired the consistency of a paste capable of being spread on 
paper. 

Oxide of Ksd The committee having obtained from Mr. Baehelier a 

& is. few leaves of paper covered with thin paste, found from the 

very deep black immediately given it by the hidrosulphuret 
of potash, that it contained a considerable quantity of oxide 
of lead, the presence of which thcie was no reason to sus¬ 
pect in the preservative stucco, so that they could not be 
considered as the same. 

Arab sis of the remained therefore to analyse the stucco, which war 

s$ui.ro. done by Mr. Y'auquelm; though, as a very small quantity 

only could be obtained by scraping the pillars, it did not 
A admit of repeated trials. The results of hie analysis gave 


Carbonate of lime.*.63 

Sulphate of lime . 7*73 

Carbonate of lead .... 6 

Oxide ol irou, about. 4 

Srlex.... 2 

Water.*.. 20 


Organic matter, an indeterminate quantity 


No animal 
imttn imi'iit, 
but r!it; 
fnt mu II of 
bu mnp vege¬ 
table* emitted. 


indications of 
animal mat. 


102*73 

The surplus of 2*73 Mr. Vauquelin ascribes either to the 
matter not having been dried to the same degree, or to the 
escape of a little carbonic acid during the calcination. 

The presence of animal matter was sought for, but not 
a particle could be separated. The smell it emitted during 
calcination no way resembled that of aminal matters; ou 
the contrary it had the puugent sharpness of vegetable 
substances. On being exposed to the action of heat in a 
retort however, a clear and almost colourless liquid esme 
over, from which potash expelled a very evident ammonical 
vapour. This indicates, that some animal substance en¬ 
tered into the composition, but that in time it was decom¬ 
posed, and left only an ammonical salt. The brownish 
colour it acquired in the fire also proves, that some animal 
matfiT^ still remained in it; though altered in its nature, 
e it neither omitted the smell proper to such substances, 
nor yielded any preceptable quantity of oil. Lastly^ 
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Lastly, this matter yielded ■ no appreciable quantity of No altunine. 
illumine, so that it may be'presumed no alum was employed • 
in the composition. 

Mr. Bachelier having some of the paper that had been Analysis of the 
prepared by his father, the coating of this was analysed, and 


the result indicated, that 

Quicklime .*.*.56*66 

Calcined gypsum 23*24 

Ceruse or carbonate of lead .. 20 

had entered into its composition. 


On these proportions mure dependence can be placed This miw »» 

than on the former, since it was impossible to detach the be depended 

. , °n* 

plaster from the pillais without some of the substance of the 
stone itself. 

That the caseous part of the milk is the proper vehicle for Chcesttgputtef 
the powders we learn from the positive testimony of Mr. Ba- the ve " ic,c - 
chelier, the son ; and its utility is confirmed by the experi¬ 
ments of Mr. d’Arcet published some years ago*. 

Of the efficacy of Mr. Bncheher’s composition there can I-fhcacy of the 
be no doubt, as we have irrefragable and still existing testi- 
mony of it; nor would it be difficult to estimate this before¬ 
hand, when wo consider the causes, that produce the gradual 
decay of the finest buildings in this capital, and the means 
of guarding against them. 

Hard and fine grained calcareous stone, susceptible of a Stone not fun 
greater or less degree of polish, is not liable to this altera- hlS **’ 

tion. It is therefore owing to the nature of the stone com- 
jrionly employed, which is of a loo:e and unequal texture, andhabit to; *. 
filled with cavities, and found hy anaIysis*to contain 10 or 
<12 per cent of silex, and frequently 3 or 4 of oxide of ijon. 

•The difference of the stones from the quarries near Paris, is 
evident from the tables of Mr. Rondelet, in his Treatise on 
the Art of Building; where we see, for example, that what 
is called the griguard of Passy is of the specific gravity of 
2*462, and supports a weight of C/50 kii.; while the lam- 
bourde of St Germain has only 1*560 sp. grav., and is 

* Dec. phi!, an X, No. 5. The pamphlet entitled l'Art depeindre 
au Frontage, ou tn Ramekin , which Mr d’Arcet regrets his feeing unable 
to procun,, \*c>« foreign to the subject, us it related to paintin^eith soap 
of wax, [Jsec Journal, Vol, 1, p. 212'J * 

crushed 
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crushed by a weight of 921 kil. The prices of these two 
kinds of stone differ too in the proportion of 26 to 10. 
Spider*form It is not at all strange, that the little spider called by 
Linnaeus senocolata, the cellar spider of Geoffrey*, should 
find on the surface of this stone a convenient situation to 
shelter itself, deposit its eggs, and spread the nets in winch 
it awaits its prey. Its web extends circularly round the ca¬ 
vity, that serves as its den, forming round spots of 3 or 4 
cent. [1 in. or if] radius. It is not thirty years since the hotel 
des monnoies was built, and L have counted no less than sixtj’- 
eight of these dark gray spots on one of the pillars of the 
vestibule. Similar ones are found not only on the stone, 
but on the coatings of plaster, and on the walls covered with 
common stucco. It is particularly in the joints and angles, 
that the insect begins to fix itself. I have seen several on 
walls, the stucco of which had been coated afresh within less 
than seven years. These spots at length form a continued 
coat, retaining the sloughs of these insects, the remains of 
those on which they feed, and the dust raised by the wind, 
so that lichens soon take root in them. 

Mode of pre- If it be asked, bow is this to be prevented ? the answer is 
venting this, jjy a composition that resists water, will adhere to 

the stone so as not to scale off, l us a sufficient degree of con* 
sistency to stop the pores accurately, is liquid enough to be 
spread as a wash, and uniformly to iev over, as it were, all 
the saliant and indented parts, without thickening the angles 
or blunting tbe edges, and lastly which gives to the assem¬ 
blage of coarse grains the smooth surface of poli&bab^e 
stones, in which *t appears iht*-e iusects cannot nestle. And 
thi«s we think may be expected from Mr. Bachelier’s stucco. 
Other Huns, 'Meantime I must observe, that, in tbe present state oi 
our chemical knowledge, other means of fulfilling these con* 
ditioiu. may be pointed out. We know for instance, that 
phosphite of lime is one of the most iixed combinations: it 
would be sufficient therefore, to wash over the stone with 
phosphoric acid more or less diluted, or with phosphate of 
lime, lead, magnesia, &c., held in solution by an excess of 

* LatreHle informs me, that he has found the samp habits u: Lis¬ 
ter** e fmea atm. 


« 
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their acid, to give it a sort of covering, that would render it 
as unalterable as the stone of Logozan in Estramadura. It 
is equally known, that sulphate of barytes resists all agents 
in the humid way; and we might certainly coat the stone 
with this earthy salt, by first impregnating it with asolut^po 
•f sulphate of iron, zinc, magnesia, alurnine, &c., and im¬ 
mediately washing it over with barytes water*. The inso¬ 
lubility of oxalates and tartrates of lime, and the adhesion 
they contract by deposition even on polished substances, 
suggest processes for washes not less solid; as the acids added 
to these salts to render them temporarily soluble, saturating 
themselves with their base from the substance of the stone 
itself, would not fail to connect together all the grains, fill 
up their intervals, and completely close the pores. Trials 
made with a view to ascertain the justice of this reasoning , > 
have confirmed the expectation of a successful result; since 
on the most porous stones they huve produced a surfuce, on 
which the eye could see no appearance of coating, but which, 
being rubbed with wet black cloth till the cloth showed signs 
of wear, was not in the least soiled by it. 

Preparations of this kind however would be much more The Utter sou- 
expensive than Bachelier’s stucco, so that their use must be expensive, 
restricted to the preservation of sculpture of extreme deli— 
caey;~ 

For farther satisfaction trials have been made with diffe- General re¬ 
rent kinds of stone, and stucco made in imitation of Bache- 
tier’s. These have given rise to the following observations. 

1. All the compositions in which alum water was employ¬ 
ed broiled the fingers, and were washed off by water. 

2. The cheese that acquires the greatest consistency witjt 
dr^ substances is that which is almost entirely deprived of 
the butyraceous and wheyey parts. Mr. d'Arcet, in the 
paper already quoted, had'remarked, that these were more 
detrimental than useful, that painting with milk would not 
resist water, and that the cheese called Jromagedfapie might 


* Accident famished Mr. d’Arcet with a striking proof of the readi- Filtering stone 
ness with which this change of bases by superior affinity will fill the pares spoiled by ac- 
ef the most porous stones. A capsule/full of strontian water happening client, 
to be tverturued iute a filtering stone, it never after let through Single 
drop of water. * \ 


be 



16 


STUCCO FOB P&ESEUVING STONE 


be used after it had grown dry, though less advantageously 
* than when fresh made and well drained. 

8, A mixture of this cheese with lime simply forms a 
paste, that adheres hut slightly even to coarse grained stone, 
and not at all to paper, 

4. Calcined gypsum, which in a small dose facilitates the 
union of the lime and cheese, renders the paste hard and 
clotty, if it be used in too targe proportion. 

5. It had appeared, that whiting, which is used in paper 
hangings, might he admitted into the preparation: hut it 
was found, that, if this earthy substance, which in a pro¬ 
cess described by Mr. d’Arcet is carried to twenty times the 
weight of the lime, may be used with success for inside 
work, it would make too thick a coat, and would not adhere 
so strongly to the stone. 

6. The addition of a very little ochre, or red oxide of iron, 
to this preparation, will give it such u tint as may be wished, 
without altering its properties. 

Proportion of The proportion of cheese must depend iu some measure 
cheose. on the state iu which it is, and cannot be determined pre¬ 

cisely but by the condition of making a soft paste. A fourth 
of the weight of the solid matters appears to be a sufficient 
quantity of cheese fresh from the press. 

Preparation of The quantity of lime to be used at once being deter- 
tke compound. m ;,j ec j otlj jt is to be slaked in as little water a*» possible, but 
enough to make it pass through a sieve no! ve-y fine, in or¬ 
der to separate the parts that will not slake. This is to be 
triturated with the chee.e to the consistence of a soft, 
smooth, and coherent paste. To this are to be added 4he 
calcined gypsum and the white lead, which must not be 
adulterated with chalk, and by farther grinding on the stefne 
with a little water the whole is to be reduced to a pap, rather 
thick than fluid. Lastly it is to be diluted with common 
water the moment of using it, which is to be done with a 
painter’s or varnisher's brush. 


IV- 
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- HEMIC AL writers vary in their statements of the pro- Properties of 
perties of pus; and they consider, that a farther investing* ^ned^ ^ Cter4 
tion is requisite for the purposes of science. Physicians 
confess, that, in numerous cases, they cannot form a satis¬ 
factory judgment of the nature of diseases, on account of 
not being able to determine what is, and what is not puru¬ 
lent matter; likewise proha bl}, on account of the existence 
of different kinds, or varieties, at least, of this substance, 
afforded by different disorders. 

I beg leave, therefore, to submit to this learned Society, 
my owu observations, experiments, and reasoning on this 
animal matter. 

Section I. Simple , and obvious Properties . 

The different kinds of fluid, commonly considered to be Differcntkinds 
pus, may be distinguished by the following titles: of pus. 

1. The eream like and equally consistent. 

If. The curdy and unequal in consistence. 

HI. The serous and thin kind. 

IV. Tlie thick, viscid’or slimy. 

I- A pint of the first sort was taken out of the pericar- Properties of 
dium, after a fatal inflammation of the heart, in St. George’s 
Hospital, and obligingly sent to me by my colleague. Dr. 

E. N» Bancroft. 

The colour was yellowish—the smell was fleshy when 
wsfrmed—it was smooth aud unctuous to the touch. 

2. The specific gravity of two different portions was as 

163Q aud 1633, that of distilled water being 1560; each 
substance being of the same temperature. Strum of the 
blood of different patients, was found at the same time to 
be 1626, 1627, and 1630. Accordingly, the distilled wa¬ 
ter being 1000, the pus is 1031, and 1033; and the serum 
is 1029, and 1031. ' 

*• Philos Trans, for 1810, p, 292-. 
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r 3. After !2 hours repose, about two ounces by measure 
of a limpid fluid having appeared on the top, it was de¬ 
canted from off the opaque purulent fluid ; which was be¬ 
come thinner in the upper part of the vessel containing it, 
aiftl thicker in the lower than before, 

4. On farther repost*, it did not become offensive so soon 
as a portion of the same pus mixed with a little blood, or 
as serum alone. 

5. This pus neither indicated acidity nor alkalescency to 
the usual tests, viz. turnsole paper, tincture of red cabbage, 
Brazil-wood paper, and turmeiic paper. I have, in other 
instances, sometimes observed acidity to be indicated by 
turnsole paper; but in none alkalescency, so long as the 
matter remained without foetor. 

6. Being examined under the microscope, when duly 
diluted with distilled water, innumerable spherical particle* 
were seen, which did not appear altered in figure, or dimi¬ 
nished in number, by extreme dilution; that is. they did 
nor appear to have been dissolved. 

*! »:.■■ td iii.d, IF. A piut of pus of the second kind, vis, curdy, wu*- 
afforded by a psoas abscess. 

The colour was brown. It felt knotty. On pouring 
from one vessel to another, the curdy masses were manifest, 
and of various .sizrs, from that of a pin’s head to a him l 
nut. It was more viscid than the former, and of a little 
greater specific gravity. On standing, a limpid fluid ap- 
. peared upon the top, as in the first kind, but in smaller 
.quantity. Globules were seen with the microscope.*but 
also a number of irregularly figured larger masses. Pu- 
' trefuction took place sooner than in the former kind. In 
other properties, this pus was similar to the first kind. ~ 
oi'iK*Cii kind. III. Serous thin pus. It was produced by >a fatal inflam¬ 
mation of the peritoneal coat, without ulcer, and taken out 
of the cavity of the abdomen. A good deal of serum was 
afso effused, of which the pus was a deposit. It was not 
much thicker than milk. To the feeling it was not at all 
*'ifnctbons. - The‘smell was slightly offensive. On standing 
2 j £;'mr$ a sediment appeared, occupying only one half the 
v fufll vessel, under a wheylike liquid. Putrefaction took 
' */S$ a £ c sooner than in either jof the two former kinds. The 

sped tit 


< 



OBSERVATION'S AND EXPERIMENTS ON PCS. 


19 


specific gravity was the same as that of the first sort. In 
other properties it was similar to the creamlike pus above • 
distinguished. 

IV. A. pint of the visridpvs was obtained from an ab- aadoftftesth, 
scess among the muscles of the thigh. If I had not had 
entire confidence in Mr. Brodie’s accuracy, who was so 
obliging as to attend to my request, on this and many 
other like occasions, I should have supposed, that this was 
expectorated matter, it so exactly resembled in its simple 
properties tiie ropy kind , des ribed in a paper on expecto* 
rated matter. Phil. Trans. 180t>, P. II, p. 317** 

'The appearance was not quite uniform, there being semi¬ 
transparent masses in small proportion, mixed with the 
perfectly opaque white matter. It was almost inodorous. 

To the touch it was quite smooth. The specific gravity 
was nearly that of the second kind of pus. 

On standing 24 hours, about one ounce measure of lim¬ 
pid fluid rose to the top of the whole mass. Putrefaction 
did not take place so soon as in expectorated matter of the 
same consistence. 

The examination by the microscope manifested innume¬ 
rable spherical particles among leafy masses, and numerous 
particles of irregular forms. 

The simple properties were otherwise similar to those of 
the other sorts of pus, above distinguished. 

Many other differences of purulent matter are universally Othei d »fc- 
recogmzed ; but they are either varieties of the four kinds r< - Dce *' 
-already named, or the differences depend upon the obvious 
mfxtuie with adventitious substances; such as the red part 
of the blood, coagulated lymph, serum, putrefied matter, 
fibrous and membranous masses, calculi, &c.: therefore, I 
deem it useless to describe them. 

Sect. II. Agency of Caloric . 

1. The above kinds of pus coagulated like serum of Action of heat 
blood, into a firm, uuiform, foft solid, at the temperature oupus * 
of 165° completely; but partially at l6o° of Fahrenheit's 
thermometer. 1 •„ 

2. The 




* S» e Journal, Vol, XXV, $. ftO. 
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Evaperited 

dryness. 


Residua. 


2. The decanted limpid fluid from pus. Sect. I,-—I, II, 
III, IV, coagulated completely into a firm uniform mass, 
like serum of blood, at 165% but it became opaque and 
thickened at l6o“. By pressure of the firm curd thus pro¬ 
duced, a watery liquid was separated, which on due evapo¬ 
ration did not give a jelly, but was coaguluble like the de¬ 
canted liquid just mentioned. 

The thick opaque matter, after decanting the limpid 
fluid, coagulated as before said, into a firm mass at 165 % 
to 3. Each of the above four kinds of pus, being evapo¬ 
rated to dryness, left in no rase less than one tenth of its 
original weight, or more than one sixth; but most fre¬ 
quently one seventh or one eighth of brittle matter. The 
smallest proportion of residue was left by the 3d, or serous 
kind; the largest, by the 2d or curdy. These residues gene¬ 
rally became rather soft, especially those of the 3d, or the 
serous kind, after exposure to the air. 

4 . The opaque part of pus after separating the limpid 
fluid afforded on evaporation from T V to more of brittle 
residue, than an equal weight of the pus itself; and it re¬ 
mained hard on exposure to the air. The limpid fluid, 
evaporated to dryness, yielded about one tenth of brittle 
residue; which grew moist, aud sometimes deliquesced, or 
exposure to the air. 

5. The brittle residues above mentioned (3), being ex¬ 
posed to fire in platiua crucibles, flamed for some time, 
emitting a very offensive, pungent, empyreumatic smell; 
the uninflammable residue being kept in a state of ignition 
for a longer period, what remained at length w r as ?used 
readily from the serous t viz . the third kind of pus; but 1 :. 
the cases of the other exsiccated residues of the 1st, 2d, and 
4th kinds of pus, they barely were melted, or only became 
soft and claggy. The fused residues from the serous pus 
amounted to or of the exsiccated pus; and to or 

of the original purulent matter. Those from the second 
kiml, the curdy , amounted to T V °r of the dried matter, 
and to - s or of the pus itself. The fused masses from 
the 1st and 4th kinds of purulent matter afforded interme¬ 
diate 4 quantities of melted matter between those just men¬ 
tioned. 


6. The 
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6. The fused residues (5), being treated in the manner m 
described in a former paper, Phil. Trans. 1809, P. IT, 
p. 3JC—3i9* f 1 found they consisted chiefly of muriate of 
soda, phosphate of lime and potash ; with strong indica¬ 
tions of carbonate of lime, and a sulphate ; beside traces of 
phosphate of magnesia, oxide of iron, and vitritiable mat¬ 
ter, probably silica. On a reasonable calculation, it ap¬ 
peared, that in the serous kind of pus, the muriate of soda 
amounts to from oue and u half, to two per 1000; the phos¬ 
phate of lime from one, to one and a Iiulf per 1000; the 
potash from one half, to three fourths of a part in this 
quantity ; and the other matters together, to half a part in 
1000. In the curdy mailer , the second kind, the muriate 
of soda amounts to from three fourths of a part, to one in 
1000; the phosphate of lime to one; the potash to less 
than one half; and the other matters united, to half a part 
in 1000. The first kind of pns, the ereamhke y and the 
fourth, the vheid y afforded from the melted residue the same 
substances as the serous kind, excepting a somewhat smaller 
proportion of muriate of soda, and potash. 

7* The brittle residues of evaporated pu9, after decant¬ 
ing the limpid fluid (4), being treated with fire as above re¬ 
lated, the remaining matters were melted with more diffi¬ 
culty, and less completely, and contained a smaller pro¬ 
portion of muriate of soda and potash than the original 
pus. 

S. The decanted limpid fluids (4), being evaporated to 
dryness, these residues were exposed to fire. They were 
melted, and then afforded a larger proportion of muriate of 
soda and of potash, than the pus itself; but with the same 
proportion of the other saline and earthy substances. 

Sect. III. Agency of Wafer. 

1. After deranting the limpid fluid from off half a pint Action of wa- 
ef the four kinds of pus as above related, (Sect. I,) three ter on 
ounces by measure of distilled water were mixed with 
each of them. After 48 hours repose, a limpid Avid of 
vearly the quantity of two ounces by measure was seen 

* Journal, Yol. XXV, p. S27— m. 
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forming an upper stratum to the pus. It was decanted for 
examination. 

, {a) Op exposure to fire it became turbid like milk, as 

soon as the temperature was elevated to lC5°, but did not 
become thicker at a greater elevation. 

(£) On evaporation to dryness, the residue amounted to 
about one fifteenth of the weight of the liauid from the se¬ 
rous pus, and to one twentieth from the three other kinds; 
in place of about one tenth, as from the first decanted li¬ 
quid, (Sect. I, 4); and as from serum of blood. The resi¬ 
duary matters were of the same kind as those above de¬ 
scribed, Sect. 11, 2—6. 

ad solution. (c) Three ounces by measure of distilled water having 
been again mixed with each of the four kinds of pus, and, 
in 48 hours, two ounces measure of decanted limpid fluid 
from each having been evaporated to dryness, residues of 
the same kind, in the same proportions, and in neatly the 
Bame quantities as before, were obtained !</). These de¬ 
canted fluids became nearly as luibici as the former, on 
raising their temperature to 165 °. 

fld solution. [d) Distilled water was added a thiid time, in the quan¬ 
tity of eight ounces by measure, to each of the lour pared* 
of pus under examination; and, after 48 hour* repose, six 
ounces of limpid fluid wtje poured oil lrom each of them. 
At the temperature of l65 8 , the decanted fluids became tur¬ 
bid ; that of the serous pus more so than the oti,« rs. On 
evaporation to dryness, a much smallu quantity of residue 
was obtained than before, viz. oue sixtieth from the serous 
pus, and one seventieth from the others; and it consisted 
of the samp kind of substances as above described ; but the 
muriate of soda and potash were in smaller proportion than 
before. 

4th solution, (e) A fourth time distilled water, in the quantity of a 
pint, was mixed with the present four parcels of pus; and, 
after standing 48 hours, three fourths of a pint of clear 
colourless liquid was poured off from each of them. It 
became slightly turbid and whitish on boiling. On eva¬ 
poration, each parcel afforded about °f the fluid em- 
_ ployed. The residues now consisted of auimal matter, with 
a much smaller proportion than before of muriate of soda, 

phosphat ji 
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phosphate of lime, and potash—nothing else could now be 
traced. 

(f) Distilled water, in the quantity of a pint, was once solution, 
more mixed with the four sorts of purulent matter under¬ 
going inquiry. After 48 hours, a pint of liquid was de¬ 
canted from ofF each of them; but being slightly turb'gl, 

they were left to stand 24 hours. By this time a sediment 
was deposited from each of the liquors; but being still, 
though very slightly, turbid, they were filtrated through 
suitable paper. They were then transparent. The trans¬ 
parent filtrated liquors had their transparency disturbed by 
a boiling temperature. They became also slightly milky 
with nitrate of silver, but scarcely so with infusion of gall 
nut. On evaporation to the quantity of an ounce from each 
pint, the residuary liquids appeared slightly globular. 

These, on evnpoiation to dryness, yielded not more than one 
part of animal matter, from each 500 of the transparent fil¬ 
trated liquids. 

(g) On standing three or four days in a cold room, the Residuum, 
parcels of pus, after the ablutions just related [a—f) t exhi¬ 
bited a whey coloured liquor at the top, of which about § 

of a pint was poured off from them. More turbid liquor 
was also separated from the washed pus, by pouring it upon 
a porous cotton cloth strainer, which left purulent matter of 
the consistence of starch mucilage, amounting to about one 
half the original weight. 

{h) The pus freed from coagulable limpid liquid by re- its properties, 
peated ablutions (a— h) was white as snow—equal in con¬ 
sistence—perfectly smooth—the 4th kind was less viscid than 
before, but the others were more so—no smell—not at all 
disposed to putrefy—on elevating its temperature to 1<)5* 
and higher, it did not coagulate into one mass, nor into clots, 
or large masses of curd, but a watery fluid separated from a 
fine soft somewhat curdlike opaque fluid; which did not be¬ 
come more curdy, even on boiling—it did not appear that 
above a grain of this part, or state of pus, dissolved in 1000 
waters—was highly globular under the microscope, and re¬ 
mained so, although coagulated by nitrate of silver; by in¬ 
fusion of gall nut; by alcohoF; and supersulphafc of alu¬ 
mina—-with muriate of ammonia, nitrate of potash, and other 

neufral 
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fieutral salts, and with carbonate of potash, it produced a 
viscid semitransparent mass like expectorated half transpa¬ 
rent matter—exposed to fire in a platina crucible, it was in¬ 
flamed, bat did not emit an offensive smell, and after conti¬ 
nuing the ignition, the residue was a particle of half fused 
matter, not amounting to 3 Vvv °f the pus after ahlution, nor 
above T J T of the same matter exsiccated; it consisted of 
phosphate of lime and vitrified matter—no ammonia was 
perceivable, on mixing lime with this washed pus; nor mu¬ 
riatic acid on adding sulphuric acid. 

2. (a) A tea spoonful of the creamlike pus, being agitated 
in half a pint of distilled water, produced a nmky fluid, with 
a number of small curdy particles suspended, but very few 
leafy or fibrous pieces or clots. 

(ft) The serous pus being treated as juft mentioned (c), 
the same appearances ensued. 

(c) The curdy pus being agitated in the same manner in 
water, a number of clots, leafy, and fibrous masses, were 
seen suspended among fine small curdy particles in a pearly 
liquid. 

(tf) The viscid pus being treated as just said, it required 
long continued and violent agitation, to diffuse it through 
the water, and then the appearances were as last de¬ 
scribed. 

3. Pus of any kind, after boiling in twenty times its 
quantity of water, was quite as globular under the micro¬ 
scope as previously. With a smaller proportion of water, 
the mixture became very turbid, sometimes dots were 
formed in a pearl liquid, in which n fine sediment took 
place, which appeared much more globular than the dote 
or curdy masses. 

4. In general, water in which pus has been agitated re¬ 
mains somewhat piilky, with an abundant dose white sedi¬ 
ment; but after two, or three* or more ablutions, the 
water becomes clear on standing, and the sediment more 
curdy. 


Sect. IV. Agency of Alcohol of Wine. 

Actiea of al The -different kinds of exsiccated pus exposed to the 
cohol on pus. a cr enC y 0 f this menstruum, end treated as described in a 

former 
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Former paper, Phil. Trans. 1809» P. II» p. 329 *» the re* 
suits were simitar, except in the proportion of products. * 

1. These exsiccated substances afforded to this men¬ 
struum a smaller proportion of potash, but as much animal * 
oxide and muriate of soda, as mucous sputum. 

2. The undissolved matter left after repeated digestionsln 
this menstruum afforded the same substances, but in smaller 
propoitions, as mucous sputum. 

3. Equal bulks: of fresh pus, and rectified spirit of wine, 
afford a much thicker and more milky liquor, with a closer 
Sediment, than expectorated mucous matter. 

Sect. V. Agency of acetous Acid. 

The purulent matters mixed with this acid became curdy, Artbn of ace* 
and rendered it milky : but on standing, a close white sndi- to ' 1 ’' dCl<1 011 
meat appeared, the liquid above being - clear, except in the 
case of the viscid pus, which exhibited leafy and fibrous 
musses, as hath been described with mucous sputum. 

By repeated digestion of the different kinds of pus in this 
menstruum, i obtained the saine results, except the pro¬ 
portions of ucetite of potush, and muriate of soda being 
smaller, as related in a former paper on mucous expecto¬ 
rated matter, Phil. Trans. 1809, P. II, p. 33(if. 


Sect. VI. Some Experiments with different Objects, espe¬ 
cially to distinguish Pus and Mucus. 


1. In the agency of sulphuric, nitric, and muriatic acids, Comparative 
in sufficient qiniutity to itissobe and decompound the sub- 
stances under inquiry, 1 could perceive no important diife- mucus, with 
reace between them. The purulent matters, indeed re- rmnera - acui '» 
qnired a much greater proportion completely . to dissolve 
them, thau the transparent sputum. Al&o the more opaque 
and dense the sputum, the greater the resistance to dissolu¬ 
tion. Sulphuric acid produced black liquids like those con¬ 
taining charcoal, smelling strongly of muriatic acid; but 
on dilution with water, they became clear. No precipita* 

i. \ 

* Journal, Vol. XXV, p. 260. * 

* f Journal, Vol. XXV, p 266. % 
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tion occurred on dilution with water, and on saturation with 
the fixed alkalis, but a trifling sediment appeared, which 
redissolved on the addition of the above acids. 

2. The mineral acids diluted, or added in small propor¬ 
tion, and the vegetable acids, coagulate variously pus and 
mucous fluids. Some become merely milky fluids, others 
curdy fluids, otheis afford fibrous and leaf} masses in a trans¬ 
parent liquor, and others give a uniform thick mass of curd. 
On standing the deposits are accordingly of various forms, 
and the liquors above of various appesuances; but I could 
discover no constant characteristic property of the sub¬ 
stances by these experiments, as some writers have asserted. 

3. The solid fixed alkalis, or lime, mixed with expecto¬ 
rated mucus, occasion a stronger smell of ammonia than 
with pus; or than with muco-purulent sputum. Some use 
may be perhaps made of this easy experiment to judge of 
the nature of varieties of the fluids in question, particularly 
as far as depends on the proportion of ammonia; for some¬ 
times it cannot be perceived by the smell on mixing alkalis, 
but can by muriatic acid giving white vapours. Concen¬ 
trated liquid alkalis, added to both phs and mucus, dissolve 
them to produce clear liquids, except small curdy parts and 
nnoteB. These curdy parts and motes resist dissolution also 
for some time even in nitric acid, and seem to be self-coagu¬ 
lated lymph. They are in much greater proportion in pus 
than mucus. The addition of acids to these alkaline disso¬ 
lutions occasions precipitations: but no differences, or not 
with sufficient uniformity to afford criteria, were observed 
according to the observations of other experimenters, •> 

4. Concent rated aqueous solutions of various neutral 
salts, viz. muriate of ammonia; nitrate of potash; muriate 
of soda ; sulphate of soda, &c.; being mixed in due quan¬ 
tity with pus of the kinds under examination, produce vis-* 
cidity, like ropy expectorated matter, thickening like jelly, 
and less opacity. These changes have, in the case of muri¬ 
ate of ammonia, been called coagulation by Mr*Hudter; 
but bvWitation in cold water the matters are diffused, and 
on standing, the pus is precipitated in its original state. I 
call these effects of the neutral salts inspissation, seemingly 
^occasioned by their attracting water from the pus; for no 

such 
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such change is produced if either the purulent matter, or 
solution of salt9, he diluted; nor is it produced if the pus 
be previously coagulated by caloric: also the inspissated pus 
is cougulable by caloric as usual. No such inspiration is 
produced by these salts in mucous sputum, or in muco- 
purulent sputum, so that undoubtedly it is a criterion as 
discovered by Mr. Hunter in the case of muriate of ammo¬ 
nia, and with other neutral suits, as now manifested. 

4. 1 endeavoured to find some easy tests for distinguish¬ 
ing pu« from mucus; but I did not succeed with the tan¬ 
ning principle; gallic acid; mi persulphate of aluminii; 
nitrate of silver, and other metallic salts; and as already 
said, various acids. They all produced precipitation of 
these animal matters, but not with observable characteristic 
differences. 

5. To observe the state in which the matter of pus is se¬ 
creted, I procured the assistance of Mr. Maynard, the pre¬ 
sent house-surgeon of St. George’s hospital, and Mr. George 
Ewbank, who had been on many occasions essentially sei- 
viceable in my inquiries. Square pieces of goldbeater’s 
skin were applied to various sore legs after carefully re¬ 
moving the matter already secreted. In five or ten minute* 
the square pieces being removed, they were found wet with 
a limpid fluid. In this state they were inspected by the nn- 
cioscope, by which numerous globu'es were seen. In ten 
minutes farther the liquid was no longer limpid but opaque, 
like pus, in which the usual spherical particles were seen 
with the microscope as juft mentioned. 

* Supposing objections might be offered on account of the 
alteration of texture of the skin employed, square pieces 
•of glass were also applied. The results were-the same in 
both trials. The two gentlemen above named, as well as 
Dr. Richard Harrison, and other pupils, who happened to 
be present, all concurred in the observation, that the lim¬ 
pid matter became opaque, and that while limpid it was, 
like pus, full of spherical particles. 
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An Account of a New -Gas , with a Reply to Mr . Murray’s 
last Observations on Oximuriatic Gas. Ry Mr. John 
t>AVY. 


To MR. NtCHOLSON. 


’* A 


SIR, 


Hi* rxpi’ri* 
■rents. 


Mr Davy'* XlLBOUT six months since Mr. Murray undertook to 
ffivwJby Mr. °PP ose Mr. Davy’s theory respecting oximuriatic gas, and 
Murray. to defend the old hypothesis, in which this substance is 
considered as a compound of oxigen and an unknown basis 
called muriatic acid, and common muriatic acid gas as a 
compound of the same basis and water. 

His expi’ri* Independent of his general reasoning, the only arguments 
■rents. advanced by this gentleman in support of his opinions were 

derived from his own experiments, under;akeu expressly 
for the purpose. His first attempt to discover oxigen in 
oximuriatic gas was by trying the action of this substance 
on carbonic oxide; and he concluded, that it did not exert 
any when the mixture of the two gasses, previously dried, 
was exposed to the influence of light. He then endeavoured 
to prove, that the addition of hidrogen to the mixturejin- 
duced action, and the formation of carbonic acid gas. He 
also attempted to show that oximuriatic gas, if supplied in 
sufficient quantity, is capable of affording oxigen to sulphur 
in sulphuretted hidrogen, and of converting it into sulphu- 
, v reous or sulphuric acid. 

Objections. To account for these supposed changes in consequence of 
the presence of hidrogen, he was obliged to imagine, in op¬ 
position to all experimental evidences, that the composition 
of muriatic acid gas is indefinite: that the unknown basis 
combines with different proportions of water* but always 
retains the appearance and the gaseous state of common 
muriatic acid gas, hitherto the only subject of experiment. 

Having given this outline of Mr. Murray’s mode of de* 
fence of ..he old hypothesis, I shall briefly state the faqta l 
* ventured to oppose to it. *. - . 

k ■ fv, v „ . . » ,• JJ . I. ■* 

CTatei present it wak first shown, that muriatic acid gas, and the sul¬ 
phuretted 
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pnuretted liquor of Dr. Thomson, alone resulted from the in tl:&«xper> 
action of dry oximuriatic gas on dry sulphuretted hidrogen ; 
and that the production of sulphuric acid in Mr. Murray’s 
experiment was owing to his having admitted water. 

My brother, Mr. Davy, next discovered the existence of New com- 
a new gas made in the same way as the gas employed* in pou,u *' 

Mr. Murray’s first experiments, in which he says he ob¬ 
tained carbonic acid, and possessed of the property of con¬ 
verting curbonic oxide into carbonic acid, it being a -com¬ 
pound of oximuriatic gas and oxigen. 

Lastly, it appeared, that due allowance being made for Fxperimentto 
the difficulty of entirely excluding moisture, pure oximu- show that <«** 
riatic gas is not capable of converting carbonic oxide into ^ 

carbonic acid, when inflamed with a mixture of this gas and difv rjrbuaic 
hidrogen. Thus, when 10 measures of carbonic oxide were oxuie ’ 
subjected to the action of oximuriatic gas inflamed by an 
electric spark with hidrogen, only two measures disap- 
appeared, 8 measures of carbonic oxide remaining unaltered. 

A result perfectly satisfactory, I conceived, considering the 
minute quantity of the gasses operated upon, not altogether 
amounting to half a cubic inch; and recollecting, that half a 
grain of water contains sufficient oxigen to convert about four 
cubic inches of carbonic oxide into carbonic acid. 

Mr. Murray is of a different opinion, lie considers, in Mr. Murray of 
his last communication, the disappearance of two measures a contrary opi. 
of carbonic oxide, a demonstration, that oximuriatic gas is 
a compound of an unknown basis and oxigen. In the same 
paper, which is published in your Journal for June, he has 
g'rven an account of the repetition of his experiment on the 
jmixed gasses,employing pure oximuriatic gas; and he £ias 
arrived at the conclusion, “ that the production.of carbonic 
acid is established beyond the possibility of doubt.” 

I shall state the manner in which he conducted the expe¬ 
riment, and the evidences which satisfied him of the pro¬ 
duction of carbonic acid. 

He exposed to light a mixture consisting of one volume His expert- 
of carbonic oxide and of the same quantity of hidrogen ment m sup. 
with twice that quantity of oximuriatic gas. After 86 hours port u ' 
he added amcnoniacal 'gas to complete saturation, and, 
finding that xhost of the carbonic oxide had disappear^, 

and 
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and that one of the amtnoniucal salts formed hod the pro¬ 
perty of effervescing with dilute nitric acid; he, without 
any additional proofs, drew the conclusion just mentioned, 
“ that the production of carbonic acid in this experiment 
“^vas established beyond the possibility of doubt.’* 

I have now to announce the existence of a new acid gas, 
which operated in Mr. Murray’s experiment, without his 
knowledge of its presence, and was the cause of those phe¬ 
nomena, which he erroneously attributed to the formation 
of carbonic acid gas. 

Repeating this gentleman’s experiment on the exposure 
of the mixture of the three gasses to light, and detecting, 
after the addition of ammonia, no traces of carbonic oxide ; 
and perceiving, as he stated, an effervescence of the ammo¬ 
niacal salt formed with nitric acid ; 1 was induced to repeat 
also his experiment on the exposure of a mixture of carbo¬ 
nic oxide and oximuriatie gas to light without huliogen. In 
this instance I obtained the same result, a total condensation 
by ammonia without the slightest remains of carbonic oxide. 

So satisfactory were the details of Mr. Murray’s expe¬ 
riment, the result of which was asserted (o be, ‘‘ that dry 
carbonic oxide gas and oximuriatie gas do not act on each 
other;” that at first I could hardly belirve, but that water 
was somewhere concealed in the apparatus, and l gave my¬ 
self much trouble to discover its source, but in vain. 

The next step I took was to examine the gas, that re¬ 
sulted from the now evident action of oximuriatie gas on 
carbonic oxide. Mr. Braude was present at the time. 

Finding that it did not fume when thrown into the at¬ 
mosphere, that it had a most intolerable suffocating odour, 
that it was colourless, that it did not act on the merci ry, 
and that water absorbed it- very slowly, we immediately 
perceived, that it was a new and peculiar compound 
of carbonic oxide and oximuriatie gas, and this conclusion 
is fully confirmed by the investigation I have made of its 
properties. 

I shall now mention only the most striking circumstances 
respecting it. It is my intention to give a full account of 
the experiments I have made on it, in a pap v er which l shall 
L soon do tnysplff the honour of offering to the Royal Society. 

I have, 
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1 have found, that it is produced in two or three minutes Ifsnrodu'-- 
when a mixture of equal volumes of carbonic oxide and ox- 
imuriatic gas is exposed in a tube over dry mercury to m 

bright sunshine; and that the condensation, that takes 
place in their union, is exactly equal to one volume, so that 
this is the heaviest gas known excepting si I i rated fluoric 
acid gas. 1 have also ascertained, that it may be at any 
time formed without the direct rays of the sun—Light 
alone being necessary. Its acid character is well defined. It- chari;:c*s 
It reddens litmus and combines with ammonia; and its aa * cid " 
saturating power is so great, that it condenses four times 
its volume of this gas, forming a perfectly neutral salt, 
deliquescent, and of course very soluble in water; and its 
attraction for the dry volatile alkali is so strong, that it 
decomposes carbonate of ammonia, and is not expelled by 
acetic acid front this alkali. The decomposition of this Decompuv- 
arnmoniacal suit with effervescence by dilute nitric acid tlon ar J*" 
deceived Mr. Murray. Water in this instance is decom¬ 
posed, its hidrogen is abstracted by the oximuriatic acid to 
form muriatic acid, and its oxigen by the carbonic oxide 
to produce carbonic* acid, which is disengaged. This will Other prop*:- 
appear evident, when it i? known, that the new gas neither 
inflames on the pftage of the electric spark with either 
oxigen or hidrogen alone, but that it detonates violently 
with a mixture of oxigen and hidrogen iri proper propor¬ 
tions, and affords only muriatic and carbonic ucid gas. The Action of toe- 
action too of several inetals and their oxides on this gas is * : 
pejfectly consistent with, indeed is quite demonstrative of 
its being a compound of equal volumes of carbonic oxide 
and oximuriatic gas, so condensed as to occupy half the 
space of the mixture of the two. Thus tin, zinc, and an¬ 
timony, respectively heated in it in small bent glass tubes 
over mercury rapidly decompose it. In each instance car¬ 
bonic oxide, exactly equal to the volume of the gas decom¬ 
posed, is liberated, and a compound of the metal employed 
and oximuriatic gas is produced, the same precisely as is 
formed by the combustion of the metal in oximuriatic gas. 

The decomposition too is justfas readily effected^by the 
oxides ofzinc*and antimony; with the first carbonic atid 
gas is obtained, and a compound of zinc and oximuriatic 

• gaa; 
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gas; but with the last, thg fufible, protoxide being used, 
butter of antimony is produced,, and carbonic oxide libe¬ 
rated, and an infusible peroxide formed, a proof, if any was 
required, of the formation of rarbonic acid in the preceding 
instance being owing to the decomposition of the oxide of 
zni£» and not of the oximuriatic gas. 

These are some of the principal circumstances I have dis¬ 
covered, respecting this net^r gas ; a gas, which, as it red¬ 
dens littnqs and expels acids from ammonia in consequence 
of .supuior-altraction, has every claim to be consideied as 
a peculiar and singularly compos'd of two acidifying prin¬ 
ciples united to one inflammable base. 

After the preceding statement of facts, Mr. Murray, X 
should conceive, will he induced to renounce his conclusion, 
“ that the production of carbonic acid in his experiment 
was established beyond the possibility of doubt;” and 
admit, that what he considered as carbouic acid was ac¬ 
tually the new gas just discnbcd; and L should likewise 
imagine, that this gentleman in futuie will be mote cau¬ 
tious in his assertions, and cnticisms on the labours of 
others. Let tlie intelligent candid reader judge of the pio- 
priety of the following observation. Mr, Murray say*,, 
having previously stated, that he had ^piud carbonic acid 
in ail his experiments, “that the Messrs. Davyg did hot* 
obtain it in theirs, because they did not look 'for it #ith 
sufficient care, or were not sufficiently aware of the falla¬ 
cies, by which its production micht he concealed.” His 
considering the new gas as carbonic acid is another instance 
of the evil tendency of attachment to hypothesis. y Ilow just 
jj» the remark of Lord Bacon ! quod inavult hoqio esse ve- 
rum, id facile credit. r 

- v . 

In a foimer communication I have observed, tfiat no car- 
bofnc acid appeared to be formed, when dry eurburetted 
hiclrogeti and oximuriatic gas aie inflamed* by the electiic 
spark, assigning as a reason for this belief, (lie precipitation 
of charcoal. I * tried Ixoth olefiant gas and Ojdbur^ted 
hi'drogen procured by the decomposition of acetate of pot¬ 
ash £y,heat. Mr. Murray says, that he has repeated the 
experiment, and that in tbik boo ( was deceived^ Mr. Mui* 
•.ay employed the gas produced by heat from moistened 

i*r, c ..r xxsH?** 
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charcoal? ft ^surprisingthat he is not aware, that Dr. 

He.iry found this gas to be a mixture of carburetted hidro- 
ge.i a.id carbonic oxide; and that the formation of carbonic 
acid inilit be expected O i passing a mixture of it and oxi- 
muriatic gas frequently through lime water, as he expert-*, 
cnced, this being the res ile when a mixture of pure carbo¬ 
nic oxide and oximuriatic gas is thuB treated. 

There is nothing further in Mr. Murray’s communica¬ 
tions, that requires notice, excepting a misuse of names. 

He sometimes writes properly, calling me “ Mr. J. Davy,” 
at other times, improperly ** Mr. Davy,” thus creating 
confusion, and rendering it impossible to distinguish opi¬ 
nions and statements which belong to me, and for which 
I alone am answerable, from those of Mr. Davy, my brother. 

I am. Sir, 

Your obedient humble servant, 

London, August the 9th, JOHN DAVY. 

1811 . 


VI. 

Method of preparing a beautiful and permanent White for 
Water Colours . In a Letter from Mr, Grover Kemp. 

To MR. NICHOLSON. 

SIR, 

T • 

AT is a very just remark of the ingenious and candid Chap- it is our duty 
tal, that, **at a time when the minds of all men are ber.t'° ‘‘‘““'I 

a * • 1 • . cate dll w c cai 

on confirming public happiness, every citizen owes to his to the public, 
country all the services that his situation allows him to ac¬ 
complish ; he should be eager to pay to society the tribute 
of those talents with which Heaven has favoured him ; and 
there t& no one who is not able to bring softne materials to 
the foot of that superb edifice, which a virtuous government 
is erecting to the happiness of all*:” and believing with thif- 

/ \ 

• See “EWmens £e Chimio par M. Chaptsl,” Montpellier edition, 

1780 . Advertisement, p. S. 

^ Voir. XXX.—Sept. 18 IL 
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A permanent celebrated chemist, that it is the duty of every one to do 
eolouis° rW Uer ’"fkat he cpn towards the advancement of general science* 
lam induced to lay before the public, through the highly 
respectable medium of the Philosophical Journal, a new 
end easy method of preparing a beautiful permanent white 
for water colours,. calculated to stand the test of time ; 
which, I understand, is at present u great desideratum 
among our artists* This being the Case, I entertain a con¬ 
fident hope* that the present discovery may prove eminently 
useful. 

Mentioned by Through the information of a chemist of thfe name of 
Mr, Hume. JJ un je, the public is already in possession of the facts, that 
a eolodr can be prepared from barytes; and that this earth 
will furnish the only white for water painting, that never 
changes ; which may also be mixed with any other colour 
without injury; but of its mode of preparation we have 
hithertd, 1 believe, remained entirely ignorant. This beau¬ 
tiful pigment, which not only surpasses in opacity and 
whiteness every thing of the kind I have ever met with, but 
possesses the peculiar advantage of being permanent, id 
prepared by the following simple process: Dissolve pure 
barytes, or the common native carbonate, in diluted nitro- 
muriatic acid ; filter the solution, and add thereto as much 
carbonate of ammonia* previously dissolved in distilled 
water,as is sufficient to precipitate the earth; which may 
be separated by filtration, and, after repeated washings with 
distilled water, must be gradually dried by the heat of the 
sun, or a fire, and rubbed into a very fine powder, or made 
up into cakes for use. I decomposed some nitro-muriate of 
'jarytes with A solution of pure ammonia, but the precipitate 
was very inferior id colour to the above. An artist *F ac¬ 
knowledged celebrity. Who has used this white, speaks very 
encouragingly of it. 

1 remain, respectfully* 

Brighton, 8fh mt» Ath, GROVER KEMP*. 

4 « m — * * -4 ''£3* **■* ’ "?* V 
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VII. 

The Natural History of Clouds. By Lure Howard, Esq.* 

A CLOUD is a visible aggregate of minute drops of 
water suspended in the atmosphere. * 

The word is probably derived from the Anglo-Saxon ceh- Etymology and 

1o&, covered , hidden , the face of heaven being so in those rfthmtio11 of 

v , the termcload. 

parts where clouds appear. Tke same aggregate, whch in 
this bituation is culled cloud, obtains the name of'mist, 
when seen to arise from the earth or waters; and fog, when 
it envelopes and covers the observer. Yet the two fatter, 
viewed from a greater distance or elevatiou, present all the 
appearauces of clouds; while these, in their turn, become 
mists and fogs, iu proportion as we approach and penetrate 
them. It may be proper, therefore, for the sak£ of preci¬ 
sion, that the term cloud, in philosophical language, should 
be made a general one, comprehending all such aggregates, 
however situate. 

It is concluded, from numerous observations, that the Formed of 
particles of which a cloud consists are always more or less drt>i) * of waler ' 
electrified. The hypothesis, which assumes the existence of 
vesicular vapour, and makes the particles of clouds to be 
hollow spheres, which unite and descend in rain when rup¬ 
tured, however sanctioned by the authority of several emi- ■ 
nent philosophers, does not seem necessary to the science of 
meteorology in its present state; it being evident, that the 
buoyancy of the particles is not more perfect than it ought 
te be, if we regard them, as mere drops of water. In fact 
they always'descend, and the water is elevated, again only by 
toeing converted into invisible vapour. 

Natural History of Clouds . 

Since tl\e general introduction of accurate instruments for Prognostica- 
de ter mining the changes of density, temperature, humidity, 

* This valuable paper was first inserted in Mr. Tilloch’s Philosophical them ’ 
Magazine, and reprinted, with the author’s revisions, in Dr. Rees’s New 
Cyclopedia, article Cipun, from which I have copied it, invader that 
the readers of o # ur Journal may more completely understand the Meter 
urological Tables, which will in future appear in oar work. W. N. e 

D * § And 
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and electricity, which continually occur iu the atmosphere, 
our knowledge of its constitution and properties has been 
considerably advanced. It is nevertheless true, that the phi¬ 
losopher of the present day is not more weather-wise than 
hi% predecessors in ancient times. He is still obliged to yield 
the palm in the science of prognostics to the shepherd, the 
ploughman, or the mariner; who, without troubling his head 
about the; reasons of things, has learned, by tradition and 
experience, to connect certain appearances of the sky with 
certain approaching changes;.of which those appearances 
are, in fact, a commencement or continuation, discoverable 
while the cause is yet at a distance. Undoubtedly the union 
of these two kinds of knowledge would best deserve to be 
entitled the science of meteorology; and it must tend, 
equally with the invention 01 perfection of philosophical in¬ 
struments, to the improvement of this science, could we re¬ 
store to its place the ancient and popular branch of it, now 
too much neglected by philosophers, which is fouuded wholly 
on natural phenomena. If we except the changes of the 
wind, some indications of moisture and, dryness, and a few 
others of less importance, the whole of these may be traced 
to one common origin in the product resulting from the de¬ 
composition of vapour; which remains, during a certain in¬ 
terval, in a state of simple diffusion or suspension in the at¬ 
mosphere* To give to the extensive collection of facts, 
which it is easy to make on this subject, a communicable 
and useful form ; to render that attainable in a short time, 
which has been hitherto the exclusive treasure of the adepts 
of long experience, is the object of the writer of the fol¬ 
lowing systematic nomenclature and natural history of 
clouds. . * * 

Clouds are susceptible of various modifications* 

By this term is intended the structure or manner of aggre¬ 
gation, in which the influence of certain constant laws is suf¬ 
ficiently evident amidst the infinite less diversifies result- 
iu$ 4 rom occasional causes. 

Hence the principal modifications are as distinguishable 
from eaqh other, as a tree from a hill, or the latter from a 
lake; although clouds, in the same modification, compared 
* with 
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with each other, have often only the common resemblances 
which exist among trees, hills, and lakes, taken generally.' * 

There are three simple and distinct modifications, which m 
are thus named and defined. 

1. Cirrus. Def, Nubes cirriforinis tenuissima, quae an- Cirrus 
dique crescat. 

The Cirrus. A cloud resembling a lock of hair, or a fea* 
ther. Parallel flexuous, or diverging fibres, unlimited in 
the direction of their increase. 

2. Cumulus. Def, Nubes densa cumulatu, sursum cres- Cumulus, 
tens. 

The Cumulus. A cloud which increases from above in 
dense, convex, or conical heaps. 

3. Stratus. Def. Nubes strata, aquae modo expausa, de* Stratus, 
orsum crescens. 

The Stratus. An extended, continuous, level sheet of 
cloud, increasing from beneath. 

There are two modifications, which appear to be of an in¬ 
termediate nature; these are: 

4. Cirro-cumulus. Def. Nubecula subrotunda connexa Cirro-cumu. 

vel ordinate posita. lus * 

The Cirro-Cumulus. A connected system of small round¬ 
ish clouds, placed in close order, or contact. 

5. Cirro-stratus. Def. Nubes extenuata, sub-conraya Cirro-stratus, 
vel undulata. Nubecula hujusmodi apposita. 

The Cirro-stratus. A horizontal or slightly inclined sheet, 
attenuated at its circumference, concave downward, or undu¬ 
lated. Groups or patches having these characters. 

Lastly, there are two modifications, which exhibit a com¬ 
pound structure, viz, 

*6. Cumulo-stratus. Def. Nubes densa, qua basi cu- Cumulo-itra. 
muli structuram patentem cirro-strati, vel cirro-cumuli su- tus * 
perdat. 

The Cumulo-stratus. A cloud in which the structure of 
the cumulus is mixed with that of the cirro-stratus, or cirro- 
cumulus. The cumulus flattened at top, and overhanging 
its ba^p. 

,7* Nimbus. Def. Nubes densa, supra patens et ^irrifor- Nimbus. 
n»is, infra in ploviam abiens? 
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Tf-ebimbos. A dense cloud, spreading out intoa crown 
of cirrus* and passing beneath into a shower. 


Of the Cirrus• 


Cirrus da. 
scribed. 


Its formation. 


ery lofty. 


This is always the least dense, and commonly the most 
elevated modification. It is sometimes spread horizontally 
through a vu6t extent of atmosphere; the whole breadth of 
the sky being insufficient to show where it terminates. In this 
case, its parallel bars appear, by an optical deception, to 
converge in opposite points of the horizon. At others, it is 
exhibited in unconnected perpendicular bundles, of the most 
minute size. Between these extremes, it may be traced in 
every degree of extent and inclination to the horizon. In a 
serene sky the cirrus is first indicated by a few threads, pen¬ 
cilled in white, on the azure ground. Its increase takes 
place in various ways, and may he compared sometimes to 
vegetation, more often to crystallization. Thus, I, Parallel 
threads are added to each oilier horizontally, and occasion- 
ally other strata of the same, crossing the first at right or 
oblique angles, uni.il a delicate transparent veil is formed* 
2. Parallel threads are collected into distinct groups, lying 
at various angles with the horizon. 3. Flexuous arid di¬ 
verging fibres are extended from the original stem, forming 
the resemblance of crests' of feathers* locks of hair, &c. 
4. The first formed threads, become, as it were, the sup¬ 
ports from which others bhquely ascend or descend into 
the atmosphere. Lastly, A dense nucleus is sometimes 
formed, and short fibres shoot out from it in all directions. 
The great elevation of the cirrus has been ascer ained by 
geometrical observations. ** The small white streaks of 
condensed vapour, which appear on the face of the sky, I 
have found,” says Dalton, “ by several careful observations, 
to be from three to rive miles above the Earth’s surface.” 

Viewed from the summits of the highest mountains, they 
appear as distant as from the plains. A mofe easy and not 
less convincing proof of tbdr ehrvatlon may be deduced ’ 
front their continuing to he ti ged by the ruii’b rays tp the 
rvcuing£wilijght With the more vivid co curs of the prism, 
while the denser clouds, having already passa) throb gh the 
wifiie gradation, we nt the de^pest'shade, : * 


The 
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The duration of this cloud varies according to its Staton lt 5 duration, 
jn the atmosphere, and the presence or absence of other * 
clouds: it is long, extending sometimes to thirty-six hours, 
when it appears alone, and at its greatest elevation; but 
shorter, or eyen .very transient, when formed lower, and ip 
the vicinity of the cuqiulus. 

*By an inexperienced observer the cirrus would be pro- Its motion, 
nouneed absolutely motionless. On comparison with a fixed 
object, however, it ib sometimes found to have a consider¬ 
able progressive motion. The propagation of the cirrus, i ts connexion' 
and the variable directions of its flexures, merit attentive wilh the wind, 
observation, as being intimately connected with the varia¬ 
tions of the wind, although undoubtedly npt produced h»y 
the mere motion of the air. 


The general principles, which the imperfect notice hi¬ 
therto bestowed qn it seems to point out, are the following: 

1. Its appearance is a general indication of wind; and indications 

it is most conspicuous and abundant before storms. **• 

2. It is often q leeward cloud; or, when a group of cirri 
appears on the horizon, it seems to invite a current towards 
it: and the wind very often shifts into that quarter towards 
which the points fire directed. 

3. Iforizqntal sheets of the cirrus, more particularly those 
which carry streamers pointing upward, are among the in¬ 
dications of rain approaching, while the fringe-like depend¬ 
ing ones are found tp precede fair weather. 


Of the Cumulus,. 

Clouds in this modification are commonly of dense Cumulus da- 
structure.. They are formed ip the lower atmosphere; and^-‘iocd. 
movie with the wind, pr more properly with that' current 
which flows next the Earth. The phenpmeua of the cumu¬ 
lus are usually these; |u the latter part of q clear morning, j tB f onnat i on> 
a small irregular spot appears suddenly at a moderate ele¬ 
vation. Thig is the nucleus, or commencement of the cloud, 
the upper part of which soon becomes convex and well de¬ 
fined, while the lower continues irregularly plane. On the 
popvex surface the increase visibly/takes place, one hqpp or 
protuberance succeeding another, and again losing itself 
jn a subsequent one, until a pile of cloud of an irregular • 

hemispherical 
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Decrease. 


Indication. 


Stratus de¬ 
scribed. 


Indication. 


hemispherical form.is raised; which floats along, presenting 
its apex to the zenith, while the base, or rather the lower 
surface of the baseless fabric, continues parallel to the 
horizon. 

When, these clouds are of considerable magnitude, they 
remain at proportionably great distances. When smaller, 
they croud the sky by a nearer approach to each other, in 
each case the bases range in the same plane; and the increase 
of each keeps pace with that of its neighbour, the inter¬ 
vening space remaining clear. - 

The cumulus often arrives at its greatest magnitude early 
in the afternoon, when the temperature of the day is at its 
maximum. As the sun declines, it gradually decreases, re¬ 
taining its character till tonards.sun-set, when 4 is more or 
less hastily bioken up,and evaporates, leaving the sky clear, 
as in the earlypart of the morning. Its tints are often vivid# 
and pass through the most pleasing gradation during this 
last hour of its existence. 

The preceding phenomena form |he history of the pure 
cumulus, as it may be termed, when uo other modification 
appears along with it. They are both the accompaniments 
and prognostics of the fairest weather. . . 


Of the Stratus. 

The stratus has a moderate degree °f density, , It is the 
lowest of the modifications, being forrped in contact with the 
earth or water. It comprehends those level creeping mists;, 
which, in calm evenings, spread like an inundation from the. 
valleys, lakes, and rivers, to the higher ground. , , v . 

Unlike the cumulus, which, belongs to the day, and, 
rarely survives the setting sun, this cloud accompanies the- 
shades of night, and commonly vanishes before the ascepdipg 
luminary. The evaporation coronumies from below,. 
the moment of\he separation of the stratus from the Eari|^, 
its character is changed, and it puts on the appearance„af. 


the nascent cumulus. 

The nocturnal visits of the stratus have been alw«yshel4, 
a presage of fair weather. Thus Virgil,; , j >flw _ 


“ At‘nebulae magis ima petunt, dampoque ^flCutnbUot.” ~ x j7 
Then mists the hftlsfortetke r *bd itfirchfdtfife'pfWW 

The 
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The meteorological axioms of this great poet were pro* 
bably selected from the popular ones of his age, as confirmed < 
by his own experience-. Hence they ever agree with that of 
his readers. There are few days in the whole year more 
calm and serene than those the morning of which hrealt out 
through, the stratus: They are the halcyon days of our aii- 
tuinn: an interval of repose between the equinoctial gales 
and the storms of winter. 

Of the Cirro-cumulus* 

The intermediate nature of this cloud may be ascertained Cirro-cumulu* 
by tracing its origin, as well as inferred from its' structure. described- 
The cirrus, in its slow descent through-the air, may be seen 
to pass into this and the next modification; although its 
previous appearance does not seem absolutely necessary to 
the production of either, 

- Most of our readers will vecollect the appearanoe-of the 
icy efflorescences on the panes of windows, gradually melting 
into an assemblage of drops, which adhere t-d : the glass, re¬ 
taining somewhat of the same figure, deprived of its right 
lines and angles. Such is the change of form which the 
cirrus undergoes, in passing to the state of the cirro-cumulus. 

And, as the water on the windows is .occasionally converted 
again into spiculae of ice, so these small rounded masses 
sometimes suddenly resume the forms of the cirrus. In the 
oblique denser tufts of the latter, the chatigeto the spheroidal 
form bfteri begins at one extremity, and proceedsgradually 
to the other, during Which the cloild resembles a ball of flax, 
with an end left unwound and flying out. AH the cirri in 
the same group, arid frequently all those in view, observe 
the same law in these Changes. * “ + 

The cirro-cumulus fbrms a very beautiful shy. Nume^' 
rous distinct beds are sometimes seen floating at different al¬ 
titudes, which appear to Consist of smaller and still smaller 
clouds, as the eyie traCesthem into the blue expanse. It is Indications, 
most frequent in summer; is the natural harbiiigeir' of i.n- 
cteasid tern perattuV; and, consequently, one'&T the (iCst 
indications of fair weather, whep permanent Or frequently 
repeajjcd*e A mf re transient display, of- it„i« 4 i however, fre¬ 
quent in the interval of warm showers, and, jn winter. There . 

are 
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are also certain forms of it, more deep and dense then or?. 
dinary, and arranged on a curved base, which enter into the 
peculiar features of thuuder-storm. 

It is usually found to accord with a rising barometer. 

4 

V. 

Of the Cirro-stratus. 

This is a multiform cloud, and can only be detected in 
itB various appearances by an attention to its distinctive cha¬ 
racters. It is always an attenuated sheet, or patch, floating 
pq the air, in a position nearly or quite horizontal. As we 
have compared the cirrus to dry flax, we may here consider 
it as drenched in water, and having its spreading fibres re? 
duced to a closer and recumbent form. Viewed over head, 
it is remarkable for its m iform hazy continuity, and in the 
horizon for its great appearance of density, the consequence 
pf it$ being seen edgewise. In this situation, also, it some¬ 
times puts the sun’s or moon’s disk across with a dark line ; 
of which Virgil, 

** Hie ubi nascentem maculis variaverit ortura 
Conditus in nubem* medioque refugerit orbe, 

Suspecti tibi sint imbres; namque urget ab altp 
Arbpr|busque, satisque notus, peporique sinister.” 1 

Georgic, lib. i. 


Or bould his rising orb distorted shine 
V 1 rough spots, or fast behind a cloud’s dark line 
■ Retire eclipsed; then let the swain prepare 
For rainy torrents: a tempestuous air, e 

Swift from the southern deep, comes fraught with ill, 
* ‘ The corn and fryits to waste, the flocks to chill. 


Ifh? cirro-stratus is the natural indication of depression of 
teoiperatnie, wind, and rain. In order to make a proper use 
pf it in this respect, it is necessary to attend to the time of its 
appearance, tp its continuance, and its accompaniments, 
Thjst cloud sometimes altercates with the cirro-cumulus, 
cither at different intervals of the day, or in the same sky, or 
p.yen iif the same stratum, which may consequently be seen 
$upassively in eqch modification, and at intervals, partly iq 
PF 1 *)’ i u ?,ther. In this case th$ prognostic is 

doqbtful, 
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doubtftil, and regard is to be had to that which ultimately 
prevails. 

Again, there is a transient appearance of the cirro-stratus} 
which often accompanies the production of dew in the event¬ 
ing, and denotes an atmosphere but lightly surcharged with* 
vapour. Not so when it appears earlier in the day, or at sun-rise 
(according to the preceding quotation), and attended with 
the rudiments of the cumulus. In general, the weather 
may be suspected of a strong tendency to wind and rain, as 
often as the sky is both hazy, and deformed with numerous 
small patches of cloud, in which the extenuated character 
predominates; and these appearances, together with an 
abundance of cirro-cumulus, indicate thunder. Before 
storms of wind, there is in particular a feature of cirro- 
stratus, often very slightly expressed, and in one quarter 
only, which resen)bits the architectural cjma. 

But the most formidable appearance of the cirro-stratus 
is that of extensive sheets, descending from the highest re¬ 
gions of the atmosphere, and scarcely discernible for a time, 

-but by the prismatic colours which they assume in the vi¬ 
cinity of the sun’s or moon’s place. These a-e the skreens 
bn which are described the immense circles Of haloes, form- Haloes, par¬ 
ing, by their occasional intersections, parhelia, and parase- &c * 
tenia, mock suns and moons, which sometimes vie in splen¬ 
dour with the luminaries themselves. It is easy for those 
who are acquainted with the principles of optics, to conceive 
how these intersecting circles are produced by light passing 
through sheets of cloud placed at different heights and an¬ 
gles. 

Consistent with this is the prognostic of foul weather com¬ 
monly deduced from the appearance of the halo. After a 
solar halo in spring, or the early part of summer, a series of 
wet and cold weather may be expected, although it should 
not commence for some days ; during which, nevertheless, 
the same state of the atmosphere subsists, us is often mani¬ 
fest from the repetition of the halo. Those which surround 
the moon in dear nights indicate rain or 6now, according 
to the season of the year. £ ^ 

In (hbUtit&inotts and even hilly countries, the cirro-etratus 
is fttqtiehtly seen adhering to the more elevated points of * 

land. 



44 THl VATVJUt niM^OMT or CLOUp$. 

laiid*. In. winter it also visits the plains* in the form of a 
' very wet and durable mist, the drops of which are neverthe¬ 
less too small to be visible, and which, .unlike the stratus, is 
ttjore.dense on rising grounds than in the. valleys. 

The cirro-stratus usually accords with a sinking state of 
the barometer. 


Of the Cumulo-slratus. 

Cumulo-stra- Tlie formation of the cirro-cumulus, or cirro-stratus, by 
In»"on de^° r " C0Q 3ensed vapour, descending from the higher atmosphere, 
•cnhed. does not prevent the cumulus from being produced out of 
the water, which* in the mean time, evaporates from the 
Earth, and ascends to the middle region, in this case, the 
tw'o modifications after a while come into contact, and pre¬ 
sent to the attentive observer a succession of curious appear¬ 
ances. 

While the cumulus ia rapidly increasing upward, a deli- 
e*ie fleece, of a structure visibly different, sometimes at¬ 
taches itself to its summit, where it reposes as on a moun¬ 
tain. This fleece is a cirro-stratus; and the materials of 


which it is formed are brought by a superior current over¬ 
taking or meeting the cumulus. Frequently, the cumulus 
in its increase breaks through the cirro-stratus* and appears 
again above it, but with a visible change in the aggregation* 
which now becomes rocky, perpendicular, and, finally,over¬ 
hanging. If the cirro-stratus fbould itself increase loo fast 
to be swallowed up by the cumulus* the latter after a while 
extends its protuberances laterally, and attaches itself by 
them to the superior mass of cloud. 
a When the cirro-cumulus, in like manner, occupies the 
superior place, a cumulus rising beneath it is susceptible of 
the same uniph by mutual attraction; the result of which* 
as in the former case, is a large, lofty, and dense cloud. 


which often subsists through the flay; and in the evening 
undergoes the usual, .evaporation. 

It is not, however, absolutely necessary to the production 


of this cloud, that either of the superior modifications should 
he previously formed. In a favourable state of the atmos¬ 


phere, the cumulus itself, after having arrived at a certain 


* magnitude, suddenly begins 16 overgrow its base, and pro-, 

-l a > • ' ■ ■ * duces* 
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ducts a cloud, which', ra regard to both ’it* form and it* 
rapid growth, may be compared tou mushroom. 

The cuniulo-stratus usually prevails in the completely 
overcast sky. In this it presents appearances not easy to be 
described, but which may be classed by a due attention to * 
the theory of this cloud. At present it is intended to com* 
prehend under it every mode of union between different 
ftrata, which is not productive of rain. Future investiga¬ 
tion may point out distinctions, which at present we are not 
prepared to make. 

This modification is most frequent during a mean elevation Indication*, 
of the barometer, or that which is denominated changeable, 
when the wind blows from the west, with occasional devia* 
tions towards the north and south. In respect to tempera¬ 
ture, it'Ras a wide range, and may usher in a fall of snow, 
as well as a thunder-storm. Of the latter, indeed, it is 
among the regular harbingers, but with peculiar appearances.. 

During the suffocating calm which prevails before the first 
discharge of the atmospheric electricity, it may be seen in 
different points of the horizon, rapidly swelling to a stupen- 
dous magnitude, most curiously wreathed and curled, . 

5 ‘ fretted and embossed” in its substance, and flanked at dif¬ 
ferent heights by the delicate opnke streaks of the cirro-stra¬ 
tus. The’ whole presents a spectacle of peculiar magnifi¬ 
cence, i*» contemplating Which one may imagine an invisible 
agent collecting in this immense laboratory the energies of 
the storm, and arranging innumerable batteries for the sub- 
sequent explosions. 

It will appear by what we have already stated, that the 
cumulo-stratus affords in general*a doubtful prognostic. 

When it is formed in the morning, the day often proves 
fair, though overcast} and if the cirro-stratus has contri¬ 
buted to its formation, there will probably ensue heavy 
showers bn the second or third day. When it subsists a long 
time, the character of its superior spreading part may be 
consulted, which, If it be decidedly either that of the cirro- 
stratus, or cirro-cumulus, the usual result of their appear- 
ancemay be expected. 1 

. ’ , Of the Nimbus, • 

To have a correct notion of this cloud, the reader has only Himhut 4*.* 

to 
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to take the opportunity of examining a shower in profile, as 
it approacnes from the horizon. He will see the dense 
gloom, which experience teaches him to regard as amass of 
descending rain, losing itself above in a cloud, which com¬ 
monly spreads in one continuous sheet to a great distance all 
around the shower; insomuch that white the latter is on the 
horizon at several miles distance, the edge of the cloud has 
frequently arrived in the zenith. He will perceive, that this 
spreading crown of the shower advances regularly before it, 
and that, whether viewed from a distance or over-head, it 
exhibits in a greater or less degree the fibrous structure of 
{he cirrus* After the shower has passed over, he will com¬ 
monly observe the same appearances in the part of the cloud 
which follows it; and in squally weather he will sometimes 
be able to repeat these observations on many different 
showers appearing successively ; or at the same time, in dif¬ 
ferent quarters. The term nimbus is intended strictly to de¬ 
note no more than this inverted cone of cloud, from which a 
sudden or dense local shower, whether of rain, snow, or hail, 
for the difference is not essential in either case, is seen to 
descend. As it rises to a great height in the atmosphere, it 
may be seen from a distance of many miles ; and so constant 
is the result of a shower arriving with it, that though, in a 
few instances, perhaps from the small quantity of the rain. 
We have not been able to discover the qsual obscurity be¬ 
neath it, while at a distance, we believe it jpoy belaid down 
as a general rule, on as good grounds as in most othet cases, 
that rain, snow', or hail, is falling on the trapt over whu,^^ 
js spread. , ‘ , t . ■ 

“ Quaiis ubi ad terras abrupto sfdere nimbus 
It mare per medium, miseris heu prescia longS 
Horrcscunt corda agricoli!s.* ? ■ Virgil, 

So while far off at sea the storm-cloud lowers,, 

And on the darken’d wave its fury pours, 

Illid.crops unreap'd the hapless ^gasants stand, 31 
And shuddering view its rapid course to laud. 

There is a great difference, at different time^ ia the pro¬ 
portion which the inverted cone ofploud^eays to the column 
pf rain,&c M .in which it terminate*; „aod in.a very turbid and 
i - v moist 
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ttioist atmosphere, the character of the upper part often aps 
jproaches more nearly to tht cirro-stratuS than the cirrh&; 

The more perfectly distinct and local the shower, and the 
clearer the rest of the air frdin other clouds, the more per¬ 
fect the crown of cirrus, which, indeed; sometimes assumes 
an ahhost geometrical precision in its form and internal 
structure; the threads of the cirrus tending from all sides 
directly towards the top of the column. 

The pure nimbus Commonly moves with the wind, and Increase fej 
from the rapidity of its passage affords but little to tlye rain^ cutnl, '-l: 
gauge. But it often happens, that it is formed in the midst 
of cumuli, which have already arrived at a greut size. In 
this cash the latter tnay be seen to enter successively into 
the focus at the top of the column, whence they never 
emerge ^ being visibly converted to the purpose of supply^ 
ing materials for the irrigation, which thus becomes more 
' abundant; and the shower is also occasionally thus prepay 
gated in a direction opposite to the wind. 

The nimbus, moreover, does not always originate in a Ckangr':; 
Cirrus. I'he cumulus, and more often the cumulo-stratiis; 
may be seen to expand at their summit into a cirrose sheet; 
while the lower part is resolved into rain. On the contrary; 
the rain suddenly ceasing, and the nimbus remaining entire; 
the sharp extremities of the crown often retire into it; the 
sides asSnmC the swelling folds, and the character is ex- 
changed for that of cumulo-stratus. When the shower has 
expanded itself, and the sheets break, the superior portions 
usually turn to the cirro-cumulus or cirro-stratus, and the 
lower to the cumulus. When a total evaporation bf the re- Indications 
tnaining cloud follows a shower, it is a very favourable prog¬ 
nostic, A nimbus is frequently accompanied by a cirro- 
stratus or two lying near it, and on a level with the densest 
part of the cloud. The nimbus of thunder-storms has many 
Of these, aS before Observed of the cumulcn-stratus, arranged 
at different heights; which, with the grotesque form of each 
cloud, and the hazy state of the medium, are sufficiently 
Characteristic of the high electric state of the air at such 
times, and want Only an attentive/perusal (in naturCjito en¬ 
able the observer to ascertain it on futtire occasions. It„*p* 
peart, that the Cumulo-stratus passes to the nimbus by fc* 

suddeo 
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sudden change in its electricity : for in tracing the progress 
of a thunder-storm, through a long range of these clouds in. 
the horizon, we have been satisfied, that the clouds, which 
bad ceased to afford explosive discharges, had undergone 
this change in their superior part, and were pouring down 
rain ; while others, among which the lightning stilt placed, 
or which were situate beyond it, retained their swelling 
and rounded forms some time longer. 


Origin of 
clouds. 

Evaporation. 


Vapour. 


The air ha? no 
solventastion 
on it. 


Laws of the 
natural pro¬ 
cess. 


Of the Origin, Suspension , and Destruction of Clouds • 

Th&e aggregates consist of water, raised by evaporation, 
and become visible by condensation in the atmosphere. 
Respecting evaporation, and the state in which vapour sub¬ 
sists, there has been much diversity of opinion: and, of the 
several theories proposed, there is not one comprehensive 
enough to merit exclusive adoption. A number of general 
principles, however, have been established; which we shall 
employ, with the aid of those of electricity (hitherto not 
enough considered in its silent and gradual effects), to ex¬ 
plain, though in an imperfect manner, the principal pheno¬ 
mena of clouds. 

Evaporation consists in the union of water with caloric, 
and the escape of the compound as an invisible fluid, which 
we shall exclusively denominate vapour . 

The solvent action of the air, to which this effect has been 
attributed by chemical philosophers in general, hat been 
proved by comparative experiments*on the force of vapour 
in air, and with air excluded, to have no perceptible share in 
it. The laws which govern the natural process, for these 
alone here interest us,, may be thus briefly stated. The 
force by which water is converted into vapour is directly at 
iti temperature, other thiugs being equal: but this force 
haa to overcome an opposing one, of the same nature, in¬ 
herent in the vapour which already exists in the atmosphere, 
for such vapour, by its elastic property, tends to exclude 
from the space it occupies-every additional portion; amt 
Consequently to prevent the escape from the water of new 
vlpou& Hence the temperatures being equal, the quantity 
of vapour produced will be less, the greater the quantity 
oireadf-diflused in the h*r. 


i,'. 


But 
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But, though the chemical action of air is imperceptible. Mechanical efr 
its mechanical effect is great. A moving atmosphere may fo * tofairoa 
double or triple the rate of evaporation, according to its ve- ' 

locity. For not only is the surface, from which only the ^ v> 
vapour escapee, thus enlarged and changed ; but the nas¬ 
cent vapour itself, which would otherwise hover a while upon 
it, to the obstruction of the process, is immediately brushed 
away and diffused. 

By applying these principles, we may explain to ourselves Explanation of 

various natural phenomena: as for instance; why the wind, var,ous P hen °- 
1 . • mena. 

after ruin, becomes colder than even the rain which fell; 
being robbed of its caloric by the evaporation of the floating 
and deposited water, with which it is in contact: why snow 
sometimes totally disappears without melting, and the sur¬ 
face of ice becomes sensibly wasted and channelled; for 
these are warm, compared with the dry and frosty air which 
blows at such times, and consequently evaporate freely. In 
what mantier, ugain, a strong westerly wind in summer or 
autumn briugs up clouds, which on its cessation descend m 
rain-: for it promotes evaporation by its mechanical effect* 
and the vapour escapes into an atmosphere already too 
moist to carry it off to any great distance. This will be 
evident by recurring to the principle before stated, that the 
vapour escapes by the force of the temperature of the water 
out ol which it is formed; and, consequently, into a colder 
atmosphere !it will, still escape, though continually decom¬ 
posed thereby* 

Yeppur.49 ;decomposed by air, in consequence of the su- Decomposl- 
porior affinity of the latter to caloric. This happens in two t,on ofTaf,our ' 
- ways. 1. When vapour escapes or is propelled into air 
eoltfor than itself; the result being a loqal dense doud. fc. 

When a mixture of air and vapour is cooled in which cast, 
there-eosues a general turbiness, which we shall exclusively 
denominate haze. It is occasioned by minute floating par- Hue. 
tidies of water; the caloric which, united to these* formed 
thatfspareot vapour, having passed into the air. 
rtrQut of this, tens clouds may be afterward* formed, by 
simple aggregation, or by electrical attraction. It abounds 
in the atmosphere during the most part of the year, occupy¬ 
ing sometimes the higher, somethneptbelower, part thereof.- 
Vo l. XXX.— Sept. 1811. M The 
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Nature of ihfc 
stratus; 


/ 


Cloudsr.r.t 
good cuiicuc. 
tors as sup* 
p^ed. 


'the quantify in which it exists may be judged of, atsome 
periods, by the appearance of distunt objects seen horizon¬ 
tally: at others, by the degree of intensity of the blue 
colour of the tdey, which becomes paler by it, if indeed the 
(blueness is uot wholly dtie to this part of the medium.' 

Of the Nature of the Stratus . 

This cloud is an example of the decomposition of vapour 
thrown into air of a lower temperature. The earth or wa¬ 
ter on which it reposes i$ always warmer than the cTbod, an 
is also the clear air above. Thus, in a stratus, formed over 
a field with ponds, the temperature of the earth just below 
the turf was 57°; of the water, 59°; of the air, at an eleva¬ 
tion of thirty feet, 55°; while tlTSt of the cloud, at four feet 
from the ground, was 49*5°* Hence this cloud preserves a 
level surface; and hence it uniformly vanishes, or begins to 
be driven upward, as soon-as its temperature becomes equal 
to that of the earth. It is consequently dfie to the decom¬ 
position (In a small portion of the atmosphere) of the va¬ 
pour which the earth and water continue to emit, after sun¬ 
set, by the force of a temperature previously acquired. But 
the change ih the Ibwer air, which gives occasion to this lo¬ 
cal decomposition, is not so easily to be explained : for it ap¬ 
pears that very often, In the evening of a clear day, the de¬ 
crease of temperature in the atmosphere takes place in the 
same order in which the increase did in the morning: viz; 
beginning from the surface of the e;n th and:proceeding up¬ 
ward. If the air never became colder, on these occasions, 
than the cpntiguous soil, the effect might very well be as¬ 
cribed to the absorption of a quantity of Caloric by the lat¬ 
ter. But we see that, in the present instance, it became 
colder by seven degrees, though vapour was still decompos¬ 
ing: and this in "a perfect calm, which,' in a great degree, 
forbids another supposition, of the exchange of a quantity 
of heated air below, for as much cold air from the higher at¬ 
mosphere , otherwise this would seem a sufficient account of 
the matter. 

The electric charge of the stratus, which is alwafys posi¬ 
tive, and sometimes highly so, nolwithstanding the contact 

of its lower surface with the earth, seems to prove, that a 

cloud 
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cloud is not even so good a conductor as has been supposed* 
and that the fluid, in certain cases, may be very gradually 
transmitted through it. Positive electricity being that pro* 
per to the atmosphere in fair weather, we should naturally 
expect to find it in this cloud. 

It migjit be worth while to examine the air above, with a 
view to discover whether there exists in the latter a negative 
counter-charge. It will appear, from a consideration of the 
principles before stated, why this cloud is almost peculiar to 
the autumn. The gradual decline of the Sun, at this season, 
keeps the atmosphere constantly surcharged with vapour, 
which is ultimately disposed of in rain; and hence follow 
gales of wind. The stratus, therefore, though an immedi- Indication^ 
ate indication tmd accompaniment of fair weather, affords 
kn unfavourable prognostic in the early part of summer; as 
it shows that u tendency has already begun to extensive pre* 
cipitation, at a time alien the-uspal predominant feature is 
increasing dryness. 

Of the Nature of the Cumulus. 

9 

The heating effect of the sun’s rays on the atmosphere is Nature of the 
greatest near the surface of the Earth, and diminishes gradu- cumulu# * 
ally in ascending.. The diminution proceeds in fair weather 
at the rate of about one degree for each hundred yards, as 
appears by observations with the thermometer on stations of 
known difference in altitude. 

This inequality appears to give rise to the cumulus, on 
the same principles as those of the stratus, but the effects are 
more complicated. Vapour is generated, as before, at the 
surface of the Earth, but it is thrown into an atmosphere 
heated ,by the sun* Here it maintains its elastic state, and, 
in proportion to the supply fiom below, the whole quantity 
existing in the atmosphere is compelled to rise. In doing 
this, it changes its climate, and arrives among air of a lower 
temperature, where a portion is Continually decomposed, 
filling the middle region! with heze. Of this, small aggre¬ 
gates begin to be foimed, the increase of which is at first 
determined by no particular law. But the aggregate is not 
in equilibrium with the air. It tends to subside, and in the # 

E 2 mea 
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Nature of the mean time the increase of temperature ^proceeding upward. 

cumulus. . Hence the lower part toon finds a position in a plane of air 
sufficiently warm to evaporate it: and as this effect is regu¬ 
lated, in general, by the elevation alone, we see these ag¬ 
gregates assume each a flat base, resting as it were on the 
same plane, parallel to the Earth’s surface. The remainder 
of the cloud sports in all the varieties of the spheroid, and 
more rarely of the cone; according to the course of the 
showers of minute particles of water, which we may consider 
(though invisible in their progress) as descending upon it. 
The vapour generated at the base is, probably, in part con¬ 
densed on the surface of the colder particles of the cloud 
above. While the supply from the haze exceeds the waste 
by evaporation, the cloud increases : when the latter has be¬ 
gun to prevail, it may be traced through various stages of 
diminution to its final wreck, on sinkiug wholly into the 
warmer atmosphere. This happens commonly about sun¬ 
set; because the ascending current of vapour, the source 
of the phenomenon, then slackens or ceases; aud the lower 
air parting with its redundant caloric to the higher, we un¬ 
expectedly see the dense clouds evaporate, at the very time 
when the chill of the evening is felt below, and the dew 
falls. 

But it does not appear, that the causes we have hitherto 
enumerated are fully adequate to the phenomenon. The 
increase of the cumulus is often more rapid than consists 
with the notion of simple attraction, exercised between dis¬ 
tant particles of water, in a resisting medium. Wheti a 
cumulus is thus increasing, the small aggregates in its way 
do not usually join it, but seem to vanish before it. Lastly, 
the cumulus itself, however dense, never descends in rain. 
It is difficult to conceive, that so powerful an attraction could 
exist for many, hours, without bringing the particles toge¬ 
ther into larger and larger drops, uutil they were too heavy 
for longer suspension. If we suppose, however, that, from 
the commencement of its aggregation, the cumulus becomes 
a positively electrified mass, these difficulties vanish. This 
muss- may electrify negatively, and attract into itself, from 
great distances, both the dispersed particles of water and 
► those which i\ave already united in much smaller masses. 

Its 
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Its particles most be mutually repulsive, and cannot Come 
into contact without a change of state: the same may be said 
of the respective clouds in thiB modification, when they do 
not differ too much in surface. 

Of the Nature of the Cirro-stratus. 

When a portion of the atmosphere, charged with vapour. Nature of the 
is brought over a tract of land of lower temperature than it- cirro-stratus, 
self, its caloric is abstracted in sufficient quantity, usually 
to occasion a decomposition of some of the vapour, and a 
consequent general turbidness. 

The sweating, as it is improperly called, of walls and Dampness on 
pavements in a thaw, and when rain is about to come on, is wall# * c * 
from this cause; the vapour being decomposed on their sur¬ 
faces. The mist which ensues at these times obscures dis- Mist, 
tant objects, and occasions the trees, against which it is borne 
by the wind, to drip plentifully. It is in fact a cirro-stratus 
in contact with the Earth, and no phenomenon is more fami¬ 
liar to the inhabitants of hilly tracts. The same general de¬ 
pression of temperature may happen in another way, and 
higher in the atmosphere. When a cold and moist air flows 
over a warmer vaporous one, it is obvious, that the former 
niayi&e warmed, and become more transparent, at the ex¬ 
pense of the latter; which, from the same cause, must be¬ 
come turbid. The haze thus produced will not subside with 
tfee uniform motion of dew, but rather iu sheets, becoming 
more dense as they descend, both from the approximation of 
their particles, and addition from the vapour they meet with. 

But the cirro-stratus is far from assuming always the simple 
form, to which the mere effects of gravity might be supposed 
to give rise. It exhibits changes, which can only be attri¬ 
buted to the acquisition, or passage through it, of such small 
portions of electricity, as in a humid medium we may con¬ 
ceive a cloud to be susceptible of. On these occasions it 
tends either to the state of cirrus, or that of cirro-cumulus, i 
of which we shall treat presently. 

The reason of the prognostic afforded by the cirro-stratus Indications, 
will now be evident. It gives us notice of a change in the 
state of the superior atmosphere, which we could nqt other- * 


wise 
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wise be certain of, until the current, in its course of propa¬ 
gation downward, had -begun to affect the denser clouds, 

, thrown up by the superficial evaporation. It is not very 
uncommon to see the cifro-stratus evidently brought by a 
wind, moving in a different direction from that wherein the 
cumuli are immersed o« whiph it settles. >In this cuse the 
latter are speedily arrested by it, and assumeAhe new course, 
of descend in rain, by a chauge of th^ir electricity. 

Of the Nature of the Cirro-cumulus* 

Nature of the Let ns now reverse the former c ase, and consider the 
s^irro-cumulus. upper current as-both vaporized, and warmer than the air 
below. 

It is. probable, that the upper is then cooled by that part 
of the lower which is next to it, though very slowly, frpm 
the difficult transmission of caloric downward. The decom¬ 
position of the vapour in the upper current by this means 
may give origin to the cirro-cdmulus; and the peculiar ag¬ 
gregation of this cloud, as.distiiiguishable fiom that of the 
Cirro-stratus, may be the lesult of its acquiring electricity 
in its descent in a much greater degiee. Such, at least, is 
the inference we may deduce from its abundance before 
thunder storms; when it is occasionally seen to arrive with 
the wind in extensive flocks or strata, moving with unequal 
velocity, and by consequence overtaking each other, until 
they form a dense stationary mass. 

Indications. This explanation of the origin the cirro-cumulus is 
principally deduced from an observation, which we have now 
so often repeated, as to regard it as a meteorological axiom ; 
that the temperature of the day following , exceeds that of the 
day on which it appears, lienee, when it continues to recur 
daily, the weather still grows warmer* uutil a thunder-storm, 
in some quarter of the heated tract, puts a period to the in¬ 
sulation of the clouds. ■ 

Of the Nature of tlie Cumulo-stratus* 

♦ 

In iittempting to assign causes to phepomena so cempli- 
- rated, as those which this moderation presents, we may 1 be 

in 



THE fcATUJtAL HISTORY Of CLOUDS. 


55 


in danger of admitting a greater number than arereally ner 
cesBury. It is apparent, however, that in the state of things 
most favourable to the production of the -cumulo-stratus, 
there exists a precipitation, independent of that which gives 
rise to the cumulus, and situate in a higher region. Af 
this precipitatiou affords sometimes the cirro-cumulus; at 
others the cirro-stratus, we need not assign to it any other 
cause than the one already mentioned, viz. a superior vapor¬ 
ized current of air. It is not inconsistent with the princi¬ 
ples we have laid down respecting the cumulus; that this 
cloud should also be produced at the same time; it being 
requisite onlj that there exist 4 sufficient action of the sun 
on the Earth's surface, or ^ sufficient temperature derived 
therefrom. The inosculation of these twq orders of cloud, 
the singular union which follows, and the establishment of % 
new centre of attraction, towards which the,whole future 
increase tends, is the prominent feature in this modification, 
and the chief fact which remains to be .accounted for. As 
this effect is not constant and uniform, it cannot be ascribed 
to gravity alone. Reasoning from analogy, rather than from 
direct experiment, which it is not easy here to appl\, we may 
attribute it to a difference in the electric charge of the re<t 
spective clouds) which difference, though small, ought to 
produce the usual appearances of bodies charged plus and 
minus; viz . mutual approach and contact. Tlvs effect, 
however, appears to ensue rather with regard to the musses 
than to the individual particles. 

The effect of the highly vaporized state of the higher at¬ 
mosphere is often discernible in the cumulus from its earliest 
appearance; and it is easy to determine, at certain times, 
that this cloud, if it continue loug, will pass to the present 
modification.. The effect we mean to point out is the un¬ 
even growth of the cloud; numerous small masses attaching 
themselves to its surface, and giving it an appearance not 
unlike the curls qf a fleece of wool; particularly when seen 
beneath the sun, in a situation where the projecting parts 
may catch the light. If we admit that the cumulus acts, 
as well by electrical attraction, a%by that of gravity, on the 
Surrounding materials, we may here consider them as arriv¬ 
ing 


Nature of, the 
cufiulo stra¬ 
tus. 



9SV FATCTUL HISTORY OF CLQV3B. 


56 

Nature of the ingby subsidence in too great plenty to be immediately assi- 

eumule-stra, niilated ; in consequence of which they tend to unite among 
themselves. A still greater quantity of hazerm the region 
next-above the cumulus, gives rise to the curious phenome¬ 
non of the cUmd-capped cload; when the cumulus is covered 
at its summit with a cirro-6tratus; iu the same manner as, 
in mountainous tracts, this cloud reposes on mu elevated 
point of land. The cause is probably alike in each case, 
whether it be a lower temperature, or a diminished electri¬ 
city, which determines to this particular spat the commence¬ 
ment of the aggregation of the cirro-stratus* We may next 
consider the cumulo-stratus perfectly formed, and endea¬ 
vour to assign a cause for its occasional long continuance: 
which, however, exceeds the day of its formation only on the 
approach of thunder: this clour), as well as the cumulus, 
very commonly vanishing about sun-ret, and reap)rearing 
the next day, for some time. The two strata of ‘he atmo¬ 
sphere, which form the superior and inferior boundaries of 
the cloud, are piohahly, during this time, in somewhat dif¬ 
ferent states of electricity ; the one also depositing water, 

' the other receiving it; the hroad surface of the curnulo- 
atratus may he regarded as a coating; applied to the upper 
stratum; mid receiving from it a toniiutiul accession of 
charged particles of water, the electricity of which is slowly 
transmitted, through the intermediate portion, down to the 
base of the cloud, which is often spine hundred feet below; 
and where a continual evaporation counteracts the increase 
above. Here, while the mass continues in this modification, 
the progress of the electricity downwards is arrested by the 
dry air: for although the insulated rod is found sometimes 
to be affected with positive, sometimes with negative signs, 
while the base of such clouds is over it, this effect is com¬ 
monly influential; and the rod is not charged, as by the 
passage of the nimbus. How the electricity of this cloud 
is affected by the constant evaporation of a portion at the 
base remains to lie ascertained; and the same may be said 
as to the cumultfa. 


Of 
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Of the Nature of the Cirrus • 

It was necessary to defer the consideration of the nature Nature of th 
of this cloud, until we had developed, in a considerable de- c<r ™* * 
gree, the principles on which our theory proceeds. Tjje 
reader will have seen, that we assume the fact of the slow 
transmission of the electric fluid through clouds: which in 
this, as in a former instance, we apply rather analogically 
than by induction; the modification in question being usu¬ 
ally so high in the atmosphere, that .the electric state of the 
latter, above and below it, cannot easily be found by actual 
experiment. Proceeding, however, on this assumption, we 
suppose, that the cirrus resembles in its state a lock of hair, 
or a feather, insulated aud charged; or rather, that its ar- 
rangements result from the fame cause with those of the co¬ 
loured powders, which electricians project on a cuke of wax, 
after having touched it with the knob of a charged phial, 
and which fall into a variety of couti go rations on the sur¬ 
face. Thus the cirrus may he formed in the air out of such 
floating particles of water as ure present; aud may serve the 
purpose of collecting and transmitting the electric fluid. 

It is during the prevalence of variable winds, that the emus 
most abounds; and it is reasonable to conclude, that the 
portions of air, which at these seasons are transported from 
place to place, gliding over or intersecting each other, usu¬ 
ally differ sufficiently in temperature to occasion a slight de¬ 
composition of the vapour of one of the currents, and in 
their electric charge sufficiently to induce a communication 
by means of the conducting medium so formed. Again, 
in the gradual cooling of a perfectly calm plate of air, 
situate at a great elevation, and consequently free from 
the occasional causes of disturbance which prevail below, 
it is not improbable that the separation of the caloric from 
the vapour, and the collection of the electrised water from 
the air, may go on together, by a process similar to the 
crystallization of units, in which much caloric is liberated 
into the medium. This opinion, at least, seems to be ad¬ 
vanced by Kirwan, in his “ Ess/iy on the Variations of the 
Atmosphere,” and we may cousider the vegetating cirrus as 
the proper example of it. • 

Another 
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jva-ure of ihe Another conjecture might yet be started ns to the cirrus, 
cirrus. It might be regarded as a cloud wholly formed of minute 

spiculae of ice; since the air, at a certain elevation, is suf¬ 
ficiently cold throughout the year for thirx'fleet. hut if 
itjshould be found, that the particles of efouds are suscep- 
tihle of a rectilinear arrangement in any case at a tempe¬ 
rature exceeding 32°, thsre would be no necessity for this 
supposition. 

If the appearances of the cirrus are as frequent and va¬ 
rious at sea as on land, it cannot be doubted, that intelligent 
mariners would find their account in keeping a register of 
them, as connected with the changes of wind, &c., making 
due allowance for the change of station in different observa¬ 
tions when under sail. 

The buoyancy of the cirrus seems to be most perfect 
during its first increase. It always follows, at length, the 
common course of gravity; and the change to the cirro- 
cumulus, or cirro-stratus, which certainly depends on the 
state of the medium It falls into, may be ascribed to the re¬ 
tention or loss of the electricity. 

Qj' the Nature of the Nimbus. 

Kdture of the This phenomenon may be thought to be improperly 
&:jr.bus. denominated a modification of cloud, sinceit consists usually 
of a column of descending rain, snow; or hail, seen in con¬ 
nection with the cloud affording it. As the concluding 
link in the chain of atmospherical precipitation, it seems* 
nevertheless, most advantageously placed here ; and its lps* 
tory, though far from including all that we may observe* 
and could wish to have explained,*on the subject of rain, is 
more decidedly illustrative of the nature of clouds ip general 
than that of any other modification. Moreover it is some¬ 
times observed to be formed before the raip begins* which 
affords sufficient ground for considering it as a distinct 
modification of cloud. We owe to the bold and penetrat¬ 
ing conjecture of Franklin, on ihe identity of lightning 
and the electric spark, the invention of a method of investi¬ 
gating the electricity of clouds: which, in th< hands of 
experimentalists, has since brought out a mass of facts 
< abundantly sufficient to establish thfct proposition; apd tyhieh 

also 
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also throws considerable Jij^ht on »he theory of rain, and 
Other depositions from the atmosphere. By th*s method 
the structure of the nimbus may at any time, when it passes 
oyer us, be demonstrated t.o be that of a nntn al conductor, 
by which the positivp charge of the higher atmosphere is 
brought down to the Earth. For this purpose, there is Its electrWl 
provided a roci of iron, or otlier metal, well insulated on a state thowu, 
pillar of varnished glass, the latter being defended from rain 
by an inverted funnel, soldered or cemeuted to the part of 
the rod next aboye it. The rod shou(d be furnished with 
several points of wire, a lew inches long; and jt need not be 
an elevated one for this purpose, provided the extremity is 
<;!ear of other objects capable of drawing off the fluid. The 
charge, is ascertained .by pith balls of a larger or smaller dia¬ 
meter, to suit the occasion, suspended by flaxen threads, on 
a wire fixed into the lower part of the rotl, and terminating 
in a ball. Near the latter it is proper to have another ball 
fixed on a stout wire, passing into the gvound, to which the 
fluid, when abundant, may escape in sparks. This instru¬ 
ment exhibits a charge of the same kind with that of thf: * 

pir in which it is immersed; or, in case of rain, &c., the 
charge of the latter, as compared with that of the air. We phc^mpi-n* 
jyill give, in the first place, tjie appearance which we have described, 
recently observed during the passage pyev the rod of a nim¬ 
bus of the most simple structure, haying peither a cgmn|us 
nor a cirro-stratus attached to it; which moved along with 
the- lower eurrenr through the clear atmosphere, and dis¬ 
charged a shower of latge opaque hail, the air below being 
very dry* During the approach of the cloud from the 
no:th-east, the pith-balls.remained close until the spreading 
grown, which cj^uraetevizes this modification, had, arrived in 
the zenith. At this titpe, and while thp shower itself was 
still three or four miles distant, they opened negative. As 
(lie cloud came nearer, (heir divergence increased, until it 
apnounted to full two inches, at which time sparks of con¬ 
siderable strength might be drawn from the rod. After 
this the negative charge gradually went off, and the balls 
touched again. Jn a few moments the edge of the shower, 
mixed with a few drops of rain, arrived ut the conductor, 

«nd (he balls jpstantly opened positive, the charge gradually 

} ' increasing 
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increasing until sparks were emi.ted more freely than before. 
This charge continued during the passage of the hail, 
and went off gradually as soon as it was dear of the in¬ 
strument. After having closed, the balls opened again 
negative, and this charge increased to a considerable inten¬ 
sity, as the shower receded towards the south and south-west, 
after which it gradually went off: the halls closed, and Hnally 
were left slightly positive. From these facts, the reader, 
who is conversant in electricity, will deduce the structure of 
the lower part at least of the shower. He will see, that the 
descending hail formed a column positively electrified. 
This, which might be six or seven miles in diameter, was 
surrounded with a cylinder of negative electricity, probably 
extending in every direction three miles farther, and result¬ 
ing from the action of the positive centre on the dry atmo¬ 
sphere, in which it was moving. Now the amouut of the 
hail, when melted, was considerably less than -r^th of an 
inch in the rain gauge ; and could the descent of the electric 
fluid through the whole space have been rendered as ob¬ 
vious to onr senses as that of the hail, we should probably 
have said, that the shower consisted of fire more truly than 
of ice. 

The question that naturally presents itself is, Whence 
came this flood of electricity which accompanied the hail ? 
It was not from the circumstance of the water being frozen, 
since a bard shower of rain equally exhibits a charge, but 
with this remarkable difference, that whereas snow, sleet, 
and hail, are alwa\ 3 positive, rain is found sometimes positive, 
sometimes negative. The reader may consult, on this 
head, an extensive collection of facts in Read’s Journal of 
Atmospherical Electricity, “ Phil. Trans.” Vol. LXXXII. 
The probable sources of negative rain will be presently 
mentioned; but to return to the question of the origin of 
the positive charge; if we attentively consider the structure 
of the nimbus, it is precisely that which, from the known 
properties of the electric fluid ? we should propose for a con¬ 
ductor formed to acquire the latter. If we detach from it 
the falling column, and extraneous clouds which usually 
attend its progress, it will be found to consist of a close col¬ 
lection of fibres, diverging from the region of the cumulus, 

(where. 
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{where, it appears, the rapid union of the particles into 
drops is accomplished,) to a vast height and exteftt in the 
superior atmosphere. The conducting line, therefore, may 
be considered as prolonged (iom the top of the column to . 
the very extremity of each of these fine fibres' of idlomt, 
which are often extended, in all directions, as correctly as 
those of a lock of hair insulated on a charged conductor. 

The intention in this case seems to be not so much the pre¬ 
cipitation of water, as that of the electric fluid which keeps 
it in suspension. This purpose accomplished, (and the 
reader may conceive how great a discharge must be effected 
by a number of such machines acting at once on a small 
tract of country,) the water unites into larger drops through 
the whole extent of the atmosphere; it subsides in a con¬ 
tinuous sheet, under which the condensed product of the 
superficial evaporation moves along, in the form denomi¬ 
nated scud ; and the rain comes down freely and generally, ScwE. 
until the atmosphere is disburdened, or until the partial 
vacuum which is formed brings in a drier air from the north- 
i ward. 

Negative, as well as nonelectric rain (which sometimes Negative or 
falls, though strong positive and negative signs precede or , I ^ ele< * r “ 
follow it in the clear air) must necessarily result from the 
action of a central mass of cloud, in which a strong positive 
charge exists, on the clouds of has extent which fall in its 
way ; and it is to be considered also, that rain, at the eleva¬ 
tion in which it is formed, may be perfectly nonelectric, 

{/. e. it may result from the union of clouds differing in 
electricity, and hence uniting in, rain,) yet at the moment of 
arriving at the Earth it may differ so much in its charge 
from the atmosphere below, the only .standard of comparison, 
as to be strongly negative or positive with respect to the 
latter. But these considerations belong more properly to 
the subject of atmospheric electricity. 

We shall conclude with a brief review of the modifications. Review of tie 
ascending from the stratus, formed by the condensation of 
vapour, on its escape from the surface, to the cumulus, col¬ 
lecting the water arrested in the sfccond stage of the ascent; 
both probably subsisting by virtue of a positive electricity. 

From these proceeding, through the partially conducting 

cumulo- 
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CumUlorStrntus, to the cirro-stratus and cirro-cumulus; the 
latter positively charged, and considerably retentive of its 
charged the former less perfectly insulated; and, perhaps, 
conducting horizontally; we arrive thus at the region, where 
the cirrus, light, elevated, and extended, obeys every impulse 
or invitation of that fluid, which, while it finds a conductor, 
ever operates in silence; but which, embodied and insulated 
in a denser collection of watery atoms, sooner or later bursts 
its barrier, leaps down in lightning, and glides ^through the 
nimbus from its elevated station to the Earth. 


VIII. 


Account of the Thunderstorms on the 1 Qth of August, 
letterfrom" Thomas Forster, Esq. 


In a 


Tb Wm. NICHOLSON, Esq. 


SIR, 


riniml?r* JL Wish to communicate to your meteorological readers 
901^ 011 so,m ‘ observations on the thunderstorms, that happened on 
the 19th inst., of which I shall request your insertion. 

Weather en The 18th was fcarm, the maximum of the thermometer 
he 18th. bfcing about 73°. Cumuli prevailed during the day, but 
towards evening the cirrws appeared. 

The first storm Before 8 o’clock in the morning x>f the 19th, the sky was 
e enbed. clouded. 1 observed ttfo strata ; the upper one appealed to 
be a Uniform veil of cloud, while loose floeky cumuli floated 
beneath it; and in some places large masses seemed to b«; 
aUiacted towards it, and adhered to its surface, forming an 
nuusilal wavy sky, which increased in density. About half 
'after eight l heard a single explosion, like the report of a 
large brass cannon ; about twenty minutes after which two 
more such reports were heard, following each other in rapid 
succession, which werte immediately succeeded by a long 
and loud peal of rolling thnrder. The storm now came up 
very fast, in a direction nearly contrary to that of the current 
of wind below, with hard rain, and thunder and lightning 1 . 

Interval. * After the storm had subsided, cumuli were again seen sailing 

under 
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Under a continuous sheet of cloud ; some of them vitro loose ( 
flocculi, others large well defined masses. By degrees they * 
became lpst in the upper stratum; thfe sky became again Second storra. 
very hlack, and thunder and lightning with rain again pre¬ 
vailed. During the process of the storm 1 heard} (beside 
the many peals o l*tulnng thunder) another loud single ex¬ 
plosion, which sounded like the hollow report of a mortar; 
it was preceded by a very vivid flash of lightning. 1 dwell Twadissiiui- 
particularly on this circumstance, because 1 have often no- t h un der. 
ticed during storms t<ro very dissimilar kinds of thunder. 

One is a long roll increasing in loudness while it continues; 
this'is supposed by Mr. B. P. Van. Mons to be caused by 
combustion of the two gasses of water*. The other is a 
loud aud sharp explosion of short duration, and often a sin¬ 
gle report like that of a cannon; the lightning which pre¬ 
cedes this is generally vivid and mischievous, it darts di¬ 
rectly towards the Edrth, or any other prominent object, 
as high trees, towers, &e., and is considered by Mr. R. P. 

Van Mons, as the flying off of electricity from an over¬ 
charged cloudf. I wish to direct the attention of meteoro¬ 
logists to the solution of this question. When mischief is 
done by lightning, is not the thunder which follows the flash 
generally of this latter kind ? 

The variations in the direction of the wind below, in Various cur- 
stormy weather, as well as the contrary directions of the r f nts otair jn 
current above, constitute another curious object of philo- -her. 
sophical speculation. Srtiall air balloons might, in this Small air bal- 
case, become useful meteorological instruments. I have j 0011 ^ 3 ’ a 
sent up a great many of them, aud hav v e generally seen them instrument, 
moved by several different currents of air. 

Yours &c. 

Clapton , Hackney , THOMAS FORSTER. 

i'idAug. isn. 

i 

* See Journal for October, 1809, Vol. XXIV, p. 106. 

+ The distinction of rain, into " rain of the decomposition''' and " raift 
Vf the recomposition" of air, by Mr Van Mons, has induced me to in¬ 
quire, What is the electric state of raih with a rising, and what with a 
falling barometer ? 

IX.* 
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NOTES. 

July IS. Small rain about 3 p a. 19 A thundershower early: fine 
day. 20 , 9 1 - Forty-eight hours rain fig. Temperature 60 % (the 
mu.vt'nuin of the period) at s «. m. s 6 . Orange-coloured cirri at sua- 
set. 27 . Thmuler clouds; a few drops p. m.: much dew. 28- Cirrp- 
cumulus cloud, very beautiful, interchanging with cirrostratus, succeeded 
by large cumuli. Id th< evening tome appearat.ee of a thunder storm 
far iu the N W. 39 . Evening parallel bars of dirostratus, stretching 
E. and W.: a blush on the twilight. 30 . Windy, cloudy. 

Aug. 3. Large elevated cirri. 3. Cirrocumutus, followed by cirrostratus: 
evening overcast : rain by night. 4 . Windy, at S. W. lty night. Cumu- 
lost rati . in various quarters, at sunset, f. Opaque twilight, with cu- 
muloshaius. g. Vq-ywet, a m.; at coon a thunder shower; at 6 p.m. 
a heavy squall from N.W. with rain and hail j the nimbus, as it receded, 
presenting 1 perfect and brilliant bow : windy night. 9 . Large cumuli 
rose, aud at noon inosculated with the clouds in a superior stratum: a 
thunder shower ensued before S p m., after which appeared the distinct 
strata again: about 6 p. in. a second thunder shower, long very dense 
in the S E., .where the bow was conspicuous above an hour. This day 
was nearly calm- 10. Rain fell agaiu about noon, upon the union of 
♦wo strata of cloud. 


RESULTS. 

Prevailing winds, westerly. 

Barometer: man. 3025; min. sg-ss- Mean fig-835 In. 
Thermom. —7*° — 4** —— §1* 

Evaporation 3'78 In. 

Rain 6 37 In. 

Character of the period changeable, with much rain. 


I have the satisfaction to acquaint ray readers, that the 
Meteorological Tables and Remarks, which will hereafter 
appear in this Journal, will be extracted (as the present has 
been,} from the journals of Mr. Luke Howard, whose Trea¬ 
tise on Clouds, inserted in the present nUmber, and long 
known and valued by the public, will make it unuecessaiy 
for me to express, in any direct terms, that sentiment of 
obligation* which myself# and the btber cultivators of sci¬ 
ence, must entertain for his researches. W. N. 

Vob.XXX.— Sept. I 81 L f X. 
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4 X. 

A bslract of a ■-Memoir on the Analysis of Vegetable and Animal 
'■ Substances: by Messrs. Gay-Lussac aniT henard*. 

Iriine veceta- ^ ^ we conceived the design of studying the ana¬ 
lysis of animal and vegetable substances, the first idea that 
occurred td kis was, to convert, by means of oxigen, vegetable 
andauimUteubstUnces into water, carbonic acid, and nitrogen t 
and on this ire fixed nur attention. It was evident, that, if 
we could effect this conversion so as to collect all the gasses, 
this analysis would attain very great accuracy and simpli¬ 
city. Two obstacles appeared in the way of this: first, 
the bushing of the hidrogen and carbon of these substances 
completely 7 and, secondly, the effecting of this combustion 
in close vessels. 

* The first we-could hope to surmount only by means of 
metallic oxides, that easily part with their oxigen, or of the 
hyperoximuriate of potash. A few trials soon led us to pre¬ 
fer this snlf, which succeeded beyond our expectations. It 
was far from being so easy to surmount the second: For 
we could not attempt the combustion in a retort filled with 
mercury ' since the retort would have burst, had we burned 
ever so little'in this way. It was necessary therefore to con- 

quLitle tUi tr ’ ve an ®PP arat us, in which we could 

1 st, Burn parts of a substance so small, that the vessel* 
should not crack : * 

* Silly, Effect such a number of combustions successively, 

that the result* should be very perceptible r and 
3d!y, Collect the gasses as they were formed. 

IW.iiptioncf 4*» .*c»;»aratus of this kind we lay before the class. It is 
Mftwwih? *'*' three separate pieces. One is a tube of very thick 

ih<** 2 i .itr i) os'.s. glasis, hermetically sealed at the lower end, and open at the 
ftp per; about 2 dec. [7*87 in.} long, and mil. [3*15. lines] 
in diameter. This has a very small tube, likewise of glass; 
similar to what would be adapted to a retort to receive gas¬ 
ses^-joined laterally to it by means of the blowpipe 5 cent, 

1 - * ' : 

* Arm de Chira. Vol. LXXIV, p. 47. Read to the Institute, the 15th 

•of January, 1§10. - 

. , t • - .• . JV . ■ t JU o- . •- '. _ -• - .. 
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[1*97 in.] from its aperture. The second is a brass collar, 
in wh<ch the open end of the large glass tube is fixed by 
mtMnaofa cement, thal will not fuse under 40* [104* F.] 

The third, piece is a cock of a peculiar construction, in which 
all the merit of the apparatus consists. The key of thiff 
cock is s .lid, and may be turned into auy position, without 
giving passage to the air; but about the middle of its 
length it bun u superficial cavity, capable of holding a sub* 
stance the size of a small pea. This cavity is so contrived, 
that when uppermost it answers to a small vertical funnel, 
which enters into the uozzie, oud forms as it were its ex* 
tremity; and when lowermost it communicates with the 
body of the cock, which is perforated, and screws into the 
brass collar before mentioned. Thus on putting small 
fragments of any thing into the funnel, and turning the 
key, the cavity is filled with them, and conveys them, on 
continuing to turn it, into the body of the cock, whence they 
fall into the brass cellar, aud so to the bottom of the glass 
tube. 

If this matter therefore be a mixture of some vegetable Itsapplfov 
substance with hyperoximuriate of potash in suitable pro- 
portion,, and if the. lower part of the glass tube be suffici¬ 
ently, hat, it will scarcely touch it before it is.vividly in* 
flamed; when the vegetable substance will be instantane¬ 
ously destroyed, and converted into water and carbonic 
acid, which may he collected over mercury, with the super¬ 
fluous oxigen gas, by means of the 9inall lateral tube. 

To ^perform this operation readily, it is necessary, that p re iimintvry 
the matter should separate entirely from the cavity, aud steps, 
fall to the bottom of the tube. For this purpose it is to be 
made into small balls, as will presently be described, it is Preparation of 
nec&csaty too to inquire, what quantity of hyperoximuriate 
will be sufficient for burning the vegetable substance com¬ 
pletely- j and at least half as much more must be used, that 
the combustion may be perfect. 

But of all the preliminary steps the most important is the Analysis of 
analysis of the hyperoximuriate employed, for all the cal- j^j^**®** 
culutious of the experiments are founded in great measure 
on this analysis. 

• | 

All this being well understood, it will be easy tocouceive, 

Jc 2 how 
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how a Vegetable substance may be analysed with the hype't- 
oxi muriate. Let the substance to be analysed be carefully 
levigated, and let the hvperosimnriate He levigated sepa¬ 
rately: weigh the quantity of each, tilled at. the heat df 
'boiling water, in a eery sensible balance; mix them inti¬ 
mately, moisten them, and mould them in cylinders; divide 
these .cylinders into small portions, and round them be¬ 
tween the fingers like pills * and lastly expose these to the 
temperature of boiling water for a sufficient time to render 
them nsdiy as the powders were before. If the substance 
to be anahsetf be a vegetable acid, it must be combined 
with lime or barytes, before it is mixed with the hyperoxi- 
muriate; the salt thus formed is to be analysed, and ac¬ 
count taken of the carbonic acid that remains united with 
the base after the experiment; in. fine, if the substance to 
be analysed contain any thing foreign to its nature, account 
must be taken of this also. 

Thus we know with precisum, that a given weight of the 
mixture answers to a known weight of hyperoxirauriate ami 
the substance to be analysed. 

Now, to finish the operation, all that is required is, to 
bring the bottom of the tube to a cherry red heat; to expel 
all the air by meaus of a certain number of Imlls, which 
need not be weighed, and which are dropped into it one 
after another; and then to decompose a quantity accurately 
weighed, and carefully collect all the gasses in phials tilled 
with mercury, and previously measured. 1 

If all the phials be, of the same size, they will be filled 
with gas by equal weights of the mixture; and if the gas be 
examined, it will be found precisely similar, an evident 
pi oof of the extreme accuracy of this inode of analysis. 

During the whole of the process the tube should be kept 
at the highest degree of beat it can support without fusion, 
that the gasses ma^contain no oxicarburetted hidfogen, or «s 
little as possible. Jo all cases the analysis should be made 
over mercury. * Xhis is a trial which is indispensable. H,is 
sufficient to mix them with a fourth of their hulk of hidro* 
gen, and to take the electric spark in them. ,As they in¬ 
clude a great excess of oxigen,ftbehhjrogen addedi of whieh 
account must be taken, bur.us as well as all the oxicarbu-' 

. ' * t 

- retted 
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analysis of vegetable and animalsubstancbs. 

retted hidrogen they may coutuiu; and thus* we, acquire a 
certainty, that they no longer consist of any thins; but car¬ 
bonic acid and oxigen, the separation of which is to be ef? 
feeted by meuns of potash, , ^ 

But this necessity of raising the temperature so high,farther pi*- 
obliges us, on the other hand, to take some precautions for caut,0 “3* 
preventing the coek frpm being Heated. Bor this purpose 
the glass tube is passed through a, brick* into which it is 
luted with day, which has the advantage, at the same time, 
of rendering the apparatus firm ; and betides,, a smalt hoU 
lovy cylinder is soldered to the body of (he cock, to contain 
water, or ice, winch is still better. 

Thus we have ali the necessary data for knowing,the pro? Data, 
portion of the principles of the vegetable substance. We 
know how much of it bus been burned, for we have its 
weight to half.a milligramme, [about eight thousandths of a 
grain]; we know how much o\igen was required to convert 
it into water and carbonic acid, since the quantity is the dif¬ 
ference Detween that contained in the hyperoximuriute and 
that found in the gasses produced: lastly, we know how 
much carbonic acid has been formed, and can calculate how 
much water must have been produced* 

By following the stpne method of analysis, we may equally /Vualysis of 
determine the proportions of the constituent principles of stances, 3 ^ 
all animal substances. But as these substances contain ni¬ 
trogen ; and uitrqus acid gas would he formed, if an excess 
of hyperoximuriute were employed for burning them; only 
such a quantity must be used, a« is sufficient to reduce them 
completely to carbonic acid gas, oxicarburetted hidrogen, 
and uitrogen, which are to be analysed in the mercurial 
eudiometer by the common methods, whence we deduce 
with precision the proportions of the principles of the ani¬ 
mal substance itself. 

The mqde in which we proreed4n the analysis of vegetable Snult qiianti 
and animal substances being #otctiy known, we may say ^ ^siUts ac 
what is the quantity we decompose, without fear of dimi-curate, 
nishing the reliance, that may be placed on our results. 

This quantity extended, at most, to 6 dec. [y*27 grs.] If, 
however, the least doubt should arise respecting their ex¬ 
treme accuracy, we should remove it by observing, that w« 

filled 
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ina£y»i« or vegetable avd animal substances. 


filled with gas two and sometime three phials of the same 
size in succession; that these gasses were absolutely the 
same, and always came from the same weight of the sub¬ 
stance. 


Accuracy ofan 
analysis d<* 
pends chiefly 
on the nicets 


We may add, that the precision of an analysis depends 
much more ou the accuracy of the instruments, and of the 
met hods employed, than in the quantity; of die substance on 


of Ure^rpaia- which we operate. The amah sis of air is tnore accurate 
method. then any analysis of salts, though it is made on two or three 


hundred tunes less matter: because iu the former, where we 


judge of weights by very considerable bulks, the erroura to 
which we are liable are perhaps ten or twelve hundred timet 
less sensible than in the second, where we have not this re¬ 


source. Now, as we convert into gas the substances we ana¬ 
lyse, we bring our analyses not merely to the certainty of 
ordinary mineral analyses, but to that <>♦ mineral amilysui 
of the greatest accuracy ; particularly as we collect at least 
U quart of gas, and in Our method of proceeding itself find 
the proof of an extreme accuracy, and of the most tiifitng 


errours. 


Vngetablesub* By this method, and with all the precautions we have 

stance* already mentioned, we have already analysed sixteen vegetable sub- 
analystd. . . .. ° . . 

stances; namely, the oxalic, tnrtarous, mucous, citric, nnd 

acetic acidB; yeWow resin, copal, wax, and olive oil; augur, 
gum, starch, 6ugar of milk, beech wood, oak, and the cry- 
stallizabie principle of manna. Tire results we ha\e oby 
tained seem to us highly interesting,-for they have led us to 
three remarkable lows, to which the composition of vege¬ 
tables is subjected, and which may bb expressed us follows. 
Lawf of we- 1. A vegetable substance is always acid, whenever its oxi- 
table compew- j g - n g rcat€P proportion to its bidrogeu than would form 
water. 


2. A vegetable substance is always resinous, <U£ oily, or 
algobohc, 4c., whenever it* oxigen is to smaller proportion 
to its hidrogen than/would form water. 

* 3. Lastly, a vegetable substance is neither acid, nor re¬ 
sinous, hot analogous to sugar, gum* starch, sugar of milk, 
woody fihre, or the crystalUzable principle of mauna, when¬ 
ever its oxigen is in t)ie same pmporthm to ttahidrogen u% 
‘would form mater, f. * 


Thus, 
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■ Thus, if we were to suppose, for a moment, that the- hi- Vegetable 
drogen and oxigen were in the state of water in vegetable atld *» 
substances, which we are fur from considering as true, vege- 
tabic acids would be formed of carbon, water, and oxigen,- 0 
in different proportions: 0 

• Resins, fixed and volatile oils, alcohol, and ether, would resins, Ac. 
be formed of carlion, water, aud hidrogen, also m different 
proportions: and .-■* 

Lastly, sugar, gutfi, starch, sugar-of init-k, woody fibre, sugar, &c. 
and the crystallizable principle of -manna, would be formed 
of carbon and water atone, and would differ only by the 
greater or less quantity they contained. 

This we may show by quoting various analyses of acid 
and resinous substances, and of substances tliat are neither 
acid nor resinous. 


A hundred parts of oxalic acid contain. 


Carbon* 
Oxigen 
Hidrogen 



Carbon...** 

Oxigen and hidrogen in the 
proportions that for in water §2*873 
Oxigen in excess. 50 *562 


, .Constituent 
principles of 
26*56$ oxalic acid, 


100 * 


A hundred parts of acetic acid contain 


and acetic add. 


Carbon • • 
©xigen* • 
Hidrogen 


50*224 

44.1471 

5*629, 


100 


t Carbon. 50*224 

l Oxigen and hidrogen in the 
orJ proportions that form water 46*911 
] Oxigen in excess • • .. 2*865 

V. loo 


Oxalic acid therefore contains more than half its weight Them- the two 
of oxigen in excess with respect to its hidrogen; while in extremes, 
acetic acid this excess is not quite three hundredths. • 

These two acids occupy the extremities of the series nf 
vegetable acids: one is the most oxigemsed of them, the 
other the least. This is the reason why so much nitric acid Explanation 
is required to convert sugar* gum, &c., into oxalic acids-j^J^ 1 *” 0 
why, on’the contrary,many vegetable and animal substances 
so easily Jwodoce? acetic actdjn a number.of instances; aud 
why, in particular, wine is changed into vinegar without # 

* *i the 
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Constituent 
pnnciplcs-of 
common resin 


olive oil. 


crystallized su- 
far, 


and beech 
wood. 


Wpetatkm so t 
lidifics water, 


the formation of any intermediate acid: a phenomenon hi* 
therto unexplained, because vinegar was considered as the 
most oxigettiaed ot' all the acids. 


. A A hundred parts of common resin contain 

Carbon ..,.. 75-944 

Hidrogen and oxigen in the proportions that form 

water .... 45*156 

Hidrogeq inexcess .. s pOQ 

* i L 

100 


A hundred parts of olive oil contain 

Carbon . 77*213 

Fiidrogen and oxigen in the proportions that form 

water . 10*712 

Hidrogtn in excess 12*075 


100 


A hundred parts of crystallized sugar contain 

/ Carbon.... 40*194 

i Uidrogen and, oxigen in the 
A proportions that form water 59*806 
_ J Oxigen in excess. 0 

r—. 


Carbon • • 
Oxigen* • 
Ilidrogen 


40*194 

52*101 

7‘705 

100 


100 


A hundred parts of beech wood contain 


Carbon^* • 

Oxigen* • 
ilidrogen 


l 


51102 A 
42*9.51# 
5*B57\ 


100 
— — y 




Carbon.. 51*192 

ilidrogen and oxigen in the 
proportionsthat form water 48-808 
Oxigen in excess ••••*••• 0 
Htdrogen in excess ...... 0 


100 


These results evince a very important truth, wbifch is, 
that vegetables, in the act of vegetating, solidify water 

entire 


a 
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entire, or its principles: for, all vegetates being almost or its princ> 

♦holly composed "of woody,fibres and mucilage, which con- P ,es * 

tain oxigeu and hidrogen in the same proportions»*» water j 

it is evident, that, bring taken into the vegetable, it com- m 

bines with charcoal to form them. * 

- If therefore it were in our power to unite these two sub* Requisites to 

stances in all proportions, and to bring their particles to x *l f! febncauan 
• •. 1. J r • • ; , , . . of vegeublr 

a suitable degree ot approximation, we snould be able mature. 

to make with certainty all th.* vegetable substances, time 

occupy"the meau between acids and resins, as sugar, starch, . 

woody fibre, &c. 

Of animal substances we have hitherto analysed only Animal sub- 
fibrin, albumen, gelatin', and caseous matter. stances aiu- 

It follows from our analysis, that, in these lour substances, ^ sc ^’ ^ 
and probably in all similar animal substances, hidrogen e i us ; at .. t 
is in a larger proportion to oxigen than in water: that, the 
greater the excess of hidrogen they contain, the greater 
too is the quantity of nitrogen found in them: that these 
two Quantities are almost in the same proportion as in am¬ 
monia ; and it is probable, that this proportion, to which we 
cou'e near, icafly ex sits; particular!) as we always find a 
little too much hidrogen, and all the errours, to which we 
are liable, tend to increase the quantity of thi&priticiple. The 
reader ruay judge of this from the-two following analyses. 


A hundred parts of fibrin contain Constituent 

Carbon ... - - -....1 -675 P^'P 1 - rf 

Hidrogen and oxigen in the proporti <u*« r at- furtu 

water .. 26*607 

Hidrogen in excess .. 5*387 

Nitrogen .. 16*331 


100 


)5 A hundred part* of caseous matter contain and of cheesy 

Carbon .... 57 190 raattfir ‘ 

Hidrogen and oxigen in the proportions that form 

water.*.. 18778 

Hidrogen in excess.j.. 5*680 

Nitrogen ... 18*352 

** ... ■>' ■ — — 


Admitting 
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Analogies be. Admitting this proportion, these substances would corre- 
nwTand^re *"*" W1 ^ regard to the rank they hold among animal 

table kirg- substances, to the Tank occupied by sugar, gum, woody 
dom. fibre, &e., among vegetable substances: for, as hidrogen 

attd oxigen, the gpseous principles of these, are capable of 
mutually saturating each other, and forming water; hidro¬ 
gen,'oxigen, and nitrogen, the gaseous principles of those, 
can also mutnally saturate each other, and form water and 
ammonia: so that carbon, the only fixed principle they atl 
contain, has no property that acts in this saturation.' If we 
allow ourselves to be guided by analogy, in this point of 
view, we should compare the animal acids with the vegetable 
acids; and the animal fats, if there be uny that contain 
nitrogen, with vegetable oils and resins; Consequently there 
is not a sufficient quantity of hidrogen in the uric acid to 
saturate the oxigen and nitrogen this add contains, or to 
form water and ammonia by combining with these two 
substances; and in animal fats the contrary must occur. 

The subject to No doubt many more consequences may be drawn from 
be pursued, the preceding results: but we reserve far a future paper 
this inquiry, of the extent aud importance of which we are 
fully aware. 


XI. 


Chemical Examination of a white , filamentous Substance, 
found in the Cavities if the Cast Iron that adheres to ike 
Sides if high Furnaces: by Mr • Vauquelin*. 


rice*-* of iron 
adhninp to 
the ••ides cf 
the fumjc.c, 

and containing 
» white ii;b- 
stance, 

snpmstito be 
euws afatne. 


I 


N smelting iron ores there are frequently portions of me¬ 
tal, which, loginning to assume the character of iron, and 
congealing the moment before the iron is drawn off, remain 
adhering to the ddfs of -the furnace. In these pieces cavi¬ 
ties are frequently formed, .which are filled with a white fila¬ 
mentous substance, .like flexible amianthus* 

Several metallurgists have spoken of this substance, 
UriguoA in particular ba&consicjered it as an oxide of zing: 

• * ’Jf — » - » »* ■ *■ : 'i • m'i *i , , 

* Ann. tic Chim vcl. \X VII, p. 194. Extfacted from me Ann. des 


Muscyrn Cl list. Nat. An. 7, 


but. 
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but lie, uo doubt, relied on the external Appearance, far it 
does not contain an atom of this metal. 

To satisfy, himself whether it were really oxide of zinc. It is mt solu- 
Mr. Vauquelin boiled some with different acids, but none blc ,lJ a ^ <!s * 
of them had any action on it: they did not dissolve an atom.# 

This led to. a doubt of the truth of the assertion of metal¬ 
lurgists respecting it: and. the following .experiment con¬ 
vinced him, that they were altogether mistaken. v 

Having heated tins substance with thrice il$. weight of Treats with 
caustic potash in a silver crucible, it,was completely fused, f ota h > 
and the mass produced was entirely dissolved by water. anc 5 muriatic 

The Solution supersaturated with very dilute tpunatjc acid » 
acid did not become turbid, but was converted into a white 
transparent jelly by evaporation, which is never the case 
with zinc. 

When this was perfectly desiccated, and the residuum 
treated with water, a white powder was obtained, which, 
when washed and dried* did sot differ from the original 
quantity taken a hundredth,and half. 

This powder exhibited all the characters of the purest it -w'<i found 
silex. No other earth existed in the liquor from which it l¥ be !,,lex * 
had been separated, and not even any sensible quantity of 
oxide of iron. 

The difficulty consisted not in finding the nature of this How h \t%e- 
substance, but how it was formed in the cavities of the iron.- P 4rate£ * * 

How indeed ure we to conceive, that the siltx, which is 
always mixed with alumine and lime both in the ores of 
iron, and iif the fluxes employed, should hove separated 
from these earths in a state of such perfect purity, that no 
perceptible quantity of foreign matter c.iu be discovered 
with it f 

The filamentous, and as it were crystallized state of this Apuarntly by 

. . . sub!iaiatk>:i. 

Silex announces, that it wav converted into vapour by the 

violence of the fire, and afterward gently condensed in tht 

parts of the furnace that were less hot. 

This would prove, not only that silex is volatile at a suf¬ 
ficient temperature, but that it is more so than alumine or 
lime;'-uttless we suppose these t(vo earths to have been 
raised to • greater height, which is not probable. 


TCI 1. 
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XII. 

An Account of the Bvrrknot Apple • in a Letter to Henry 
Grimston, Esq. F. H. S. By the Rev. Jqun Simpson*. 

MY DEAR SIR, 


Huokqot ap« 
^eqe'e. 


Y< 


OUR letter met me 09 tny return home after a month's 
ramble among the mountains and lakes in Cumberland, 
and I now send you a short description of the apple tree 
called here the bvrrknot. At a proper season I will for¬ 
ward to you a few knots, or knobs pf it, for trial, which, put 
into the ground, will make a long shoot, the following 
spring; or, if you wish it, I will send you a few knobbed 
branches with blossom bods upon them, which will bear q 
little the same year, bnt you roust observe the smaller 
knobbed branches with blossom buds will not make sed\ 
fi.qe or handsome freest as the others. 
j ; - ?00( 5 The burrknot apple treef uncommonly productive. 

Ihies, lVJty trees never irms bearing, pot heipg so liable to blight in 

inclement seasons, as other varieties. jThe fruit is large, its 
tints resembling the ribston pippin, aud abput its size. For 
culinary uses, it is no,t inferior to the choicest codlin, and a 
iquch bn tier keeper. The free is ugt liable to canker. 
Owing, 1 am persuaded, to its not putting out a tap-root, 
but spreading its numerous tibres from the knob horizon* 
tally, and following the richness of the soil. 

^kcats in a Our lute worthy and valuable friend, Sir Christopher 
|?aj’s growth. Sykes, observing iny trees, of one year’s growth with fruit 
Upqn them, was astonished, and the following year had the 
picture of exhibiting some of the knobbed branches, which 
I gave hiip, adorned with, fruit in his own garden to hU 
friends, of which you have probably been an eye witness, 
bavmg visited so frequently in his time at Sledmere. If 
ypu wish for any other information that I can give respect¬ 
ing this apple-tree, I shall be happy to send it^ and remain, 

, . Pear yr, 

. Room, near PatringMm k Yours very truly, 

July 25th, I 8 Q 8 . JOHN SIMPSON, 

' 1 Ypns. of the Horticultural Soc. Vol. 1, p. 120, 
f Specimen# of the frtyt, amt branches of this apple live from Rooss, 

• y.inert W ?l-o plentiful tn Loid Hawkcsbiiry’s garden at Combe, were ex¬ 
hibited at the meeting of the Society, held Dee. 6 th. 

- xin. 
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A short Account of a new Apple* called the Spring Gfot& 

Codling. By the Right Hon.Sir Joseph Banks, Bart. 

K. B. P.R.S. $c* 

\ '■* , f * 

.&JY the request of Udr. T. A. Knight, ^be^'lcai'e to ldy spring <atoH 
before this Society the opinion formed by mV friends and c^lh.g. 
myself last aiitumn,. on the merits of ati apple produced by 
one of his judicious mixtures, which he has done me the 
honour to call the Spring Grove codling. 

In the beginning of September, I received a small bo.i 
of these apples, which were fully ripe: when' baked they 
had all the quickness and favour of the best winter appl&i 
and a considerable tinge of red. , * 

All who had tasted the pie agteed, they had not met with 
any autumn up^le which fot baking cbiild be compared 
to this new one. Mr. Knight informs me, that it is ready j ts season oi 
for use in the mouth of July, at a season when London ripening, 
ygeese are probably better than at any other; but when the 
old English aecompanyment of apple sauce was not, till 
Mr. Knight furnished us with this apple, possible to be 
obtained; in this view it becomes an addition of importance 
to the old English kitchen, the cookery of which true 
Englishmen still prefer to French ragouts, or to Spanish 
v olios. 

It proves of tbfc burr apple kind, dnd may be dtcordingiy Ofthebrir/ 
propagated by cuttings without difficulty, which will bear a Pi’ le 
the next year, as well as by grafting. Mr. Hooker, who 
colours the Pomona Hereford iensis, has made a Very excel¬ 
lent representation of this fruit, of which a copy accom¬ 
panies this communication: as a record in the 'archives 
of the Society it may hereafter become a useful, us well 
as a valuable deposit. The tree grows freely, and bears 

abundantly. ' 

* / 

V, 

s I 

* Tttn*, of thtf Horticultural Society, vol, I, p, 197. 
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SCIENTIFIC NEWS. 

Properties of li^R. Delnroche informs us, that he has made some curi- 
iadi-nf heat. ous experiments .ou radiant hear, which he intended to 
day tiefoio the Institute. He ascertained, that the heat 
emitted by radiation is not proportional to the excess of the 
temperature of the radiating body above the circumambient 
medium, butthat it, increases in a much more rapid ratio. 
Thus, taking the quantity of heat emitted with au excess 
of 87" to be 1°, the quantity emitted with an excess of you* 
will be at least 70°., He also found, that the quantity of 
uniutninous calorific lays that traverse glass is much greater 
in proportion to the total quantity of rays emitted, wheu the 
body that emits them is very hot, than when it is less so; 
and that the nature of the unluminous calorific rays is not 
identical, but varies according to the temperature of the 
source that emits them. 


Prize subject. l At the request of Mr. Btrtboliet, the French Institute 
has proposed for the subject of a prize a determination of 
the specific heat of gasses, 

St. Thomas's and Guy's Hospitals• 

Medic*J ,v:d Tin* Winter Courses of Lectures at these adjoining Uos» 

. hirur^ic-t jutals will commence the first week of October; viz. 
features. 1 

At St. Thomas's. 

Anatomy, and the Operations of Surgery, by Mr. Clina, 
and Mr. Astley Cooper. 

Principles and Practice of Surgery, by Mr. Astley 
Cooper. 

At Guy's. 

Practice of Medicine, by Dr. Bahington and Dr. Cutty. 
Chemistry, by Dr. Babington, Dr. Murcet, and Mr. 
Allen.' ? 

Experimental Philosophy, by Mr. Allen. 

Theory of Mediciue, and Materia Medico, by Dr. Curry 
aftd Dr. Ghohrtiefey. 

, Midwifery, and Diseases of Women and Children, by 
* Dr. Haighton. 

Physiology, or Lafrs of the Animal (Economy, by Dr. 
Haighton. Structure 
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Structure awl Diseases of the Teeth, by Mr. Fox. 

N. B. These several Lectures are so arranged, that no 
two of them interfere in the hours of attendance; and the 
whole is calculated to form a Complete Course of Medica^ * 
and Chirurgical Instructions. 

London Hospital . 

Dr. Buxton’s Autumnal Course of Lectures on the Prac¬ 
tice of tyfedicine will be commenced eo Wednesday, the 
2d of October. 

Anatomical Theatre, Bristol. 

a 

Mr. J. Shute will commence his Winter Course of Lee* 
tnres ou Anatomy, Physiology, and the Principles of and 
Operations in Surgeiy, on Tuesday, October 1, at eight 
o'clock in the morning. 

Mr. Vergne has lately analysed the mineral waters of St. Analysis of tha 
Felix de Baguere, near Condat, in the department of the 
Lot, and the following were the results. Four ponods ten 
ounces of the water, evaporated to dryuess, left a residuum 
of 113 grains. From this he obtained 


M u riat of magnesia.. Q grs. 

SuIphat of magnesia.41 

Sulphat of lime. 36 

Carbonatof lime ..20 

Carbonat of iron . 1*5 

Fatty matter .. I 


there being a loss of 7*5 grs. The fatty matter had neither 
taste nor smell; thrown on burning coals, it changed colour, 
shrunk up like an animal substance, and emitted a very fetid 
smell of carburetted hidrogeu. The heat of the water, 
taken from the spring at noou on the 21st of June, 1809» 
was 66*4° F.; and its gaseous products were a moderate 
quantity of carbonic acid, and still less sulphuretted hi- 
drogen. 

The water of the bnihs of Ussaf, near Tarascon, about. Water of Us* 
ten miles from Ax, have been examined by Mr. Figuier, 
professor of chemistry at Montpellier. He found its heat, # 
taken at several times and at different hours, from 27 “ R. *0 

, . 30 * 5 ° 









*0 


SCIENTIFIC NEW*. 

30*5* [94*7* to 100*6* F.]. It contained about a sixth of a 
cubic tuch of carbouic acid gas in a pound of water. 15230 
grammes yielded, by evaporation, 11 grammes of dry resi¬ 
duum, from which were obtained 

> Muriate of magnesia.0*42 grammes 

^Sulphate of magnesia •••»•*.•••• 3*38 
Carbonate of uiaguesia 0*18 

Carbonate of lime.. 3*28 

Sulphateof lime*3*7® . 


10 95 

The new spring contained rather less both of carbonic 
acid and of solid residuum, but the difference was ttifliog. 
The mud collected at the bottom of the baths consisted of 


A1 undue- .••••••••••«.»•• 40 parts 

Carbonate of lime. 20 

Sulphateof lime .. 10 

Oxided or carbonated iron ...••••• 8 

Silex .. 28 

/ 


100 


Water ef N'ie- We have also on analysts of the mineral water of Nicder- 
derbruiai. brunn, in tin- dojautinert of the ixmer Rhine, by Profes¬ 
sors Gerboin and Hecbt, of Strasburg. About half a kilo¬ 
gramme, or one pound *, of this water contained 

Muriate of soda.. 1*8 gramme zz 27’8 gT*l 



0*1 

1*54 

Carbonate of lane, dissolved ip 




0*4.5 

6*f)5 

Carbon, of magnesia, the same 

0*21 

3*24 

Carbon, of iron, the same.»• • 

0*07 

1*08 


o* »6 

'4*02 

Muriate of lime. 

0345 

5*33 * 


Augsburg 

Nsf*_ 


In Augsburg ond its* vicinity, which are celebrated for 
good-beer, it is customary to put into each cask a small bag 
-of the root of the geuin urbanum, avens, or Kerb ben net. 


♦ Probably the Svrasbjrg jound =■ 7277 grs. Eng* C. 
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THE ARTS. 


OCTOBER , 1811. 


ARTICLE I. 

On the Destruction of an Enemy's Fleet at Sea by Artillery : 
by W. Moore, Esq., of the Royyl MBitary Academy, 

Woolwich, 

Lemma I. 

If tico Spheres of different Diameters and Different specific Law of rwlit* 
Gravities impinge perpendicular/yon two uniformly re -***** 
sis ting fixed Obstacles and penetrate into them ; the Force* 

'■ which retard the Progress of the Spheres wilt be as the 
absolute resisting Forces or Strengths of the Fibres of the 
Substances directly , and the Diameters aad specific Gravi¬ 
ties of the Spheres inversely . 

JLiET R and r denote the absolute resisting forces of the proof, 
two substances ; F and f the retardative forces; D, d, the 
diameters of the spheres; Q, y, their quantities of mat¬ 
ter; and N and n their respective specific gravities. Then 
the whole resistances to the spheres, being proportional to 
the quantities of motiou destroyed in a given time, will be 
as the absolute resisting forces of the two substances and 
quantities of resisting surfaces jointly ; or, as the resisting 
forces of the substances and squares of the diameters of • 

Vot. XXX. No. I37.-~0 ct. 1811. G the 
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Lew of the 
depth to which 
a ball will pe¬ 
netrate. 


Proof. 


Therefore 


the impinging spheres; because the surfaces of spheres 

M R. 

are as the squares of their diameters; that is =r — X 

m r 

D* 

« * , M F _ Q 

But in general — ss - 3 r X —■ : 

» * 3 

equating these two values of the whole resisting forces we 

. F Q R _ D* . F R . D* 

have — X — = — X and — — — * “jf 

/ ? r dr f r dr 

X ; and since the quantities of matter in spheres are 

in the conjoint nltio of their magnitudes and densities, 
or of the cubes of their diameters and densities; it is 
F R D* d* n . R d 

f~ r * d\ * U 5 * N ~ r * D * 


— : that is the forces retarding spheres penetrating uni¬ 
formly resisting substances are a5 the absolute strengths of 
the fibres of the Substances directly, and the diameter and 
specific gravities of the spheres inversely; 

Q. E. D. 


Lemma IT. 

The whole Spaces or Depths to which Spheres in,pigging 
on differently resisting substances penetrate, are as the 
Squares of the initial Velocities , the Diameters and speci¬ 
fic Gravities of the Spheres directly, and the absolute 

Strengths of the resisting Substances inversely: or — 

V* D N ' r 

v d ti 11 


S V* f 

For by mechanics — rr — r x 4r; »nd by the pre- 
ceding Lemma jjy X ~ X ~; therefore bysttb- 


S 


V* 


I> 

* 7 


N 

ft 


Ti- 




stitntion 


Q. K. t>. 
These 
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These being premised, t now proceed to resolve the fol¬ 
lowing important 


Problem. 

» 9 

To find a general Formula , t chick shall express the Charge of To find the 
Powder for any given Piece of Artillery to produce the ^ rg t * of 
gnatest Destruction possible to an Enemy's Ship at Sea; doVost 
it being supposed of Oak Substance of given Thickness , cinion * 
and at a Distance not affecting the initial Velocity of the 
Shot . 


By the last of the foregoing lemmata we have generally 
V n . Also the charges of powder vary as 


the squares of the velocity and weight of the ball jointly* 
Hence, since it has been determined from experiment, that 
a charge of half a pound impelled a shot weighing lib. with 
a velocity of 1630 feet per second; we shall, considering 
Y the velocity of any ball impinging on the side of the 


vessel, have for the expression of the charge impelling it 


through the space S “ 


SR dnv % w 
2 DNrs 1000 1 


Now to apply this in the present instance it is first neces¬ 
sary, that a case be known concerning the penetration of a 
given shot into oak mi bits nee. Such a case is presented at p. 
273 of Dr. Hutton’s Robins’s New Principles of Gunnery. It 
is there asserted, that an 18 pounder cast iron ball ]>enetrated 
a block of well seasoned oak (such as ships of war are gems* 
rally built with) to the depth of 3$ inches when fired with 
a velocity of 400 feet per second. Making therefore this 
the standard of comparison for all cases where the object is 
of oak substance, we shall have for the charge generally, 
400* X *42 SRwtt 

S X ltioo* X* * ONf 
or, because the balls are of the same specific gravity, and 
the substance the same, or R =: r, and N : n; it will be 
400* X ‘42 .. ^ _ ... v Sjv 

2 X ifiOO* X Vt ~ D * 

G 2 that 
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Example 


that is, the charge varies as the space to be penetrated 
and weight of the ball directly, and diameter of the ball 
inversely. 

But the charge by the problem being to produce the 
greatest effect possible in the destruction of the vessel; S in 
the above*formula must ahvays be put equal to the given 
thickness of the side; since it is well ascertained, that, for 
a shot to produce the most damage to any splintering ob¬ 
ject, such as oak; it must lose all its motion^just as it 
ceases to be resisted by the object, which happens when the 
ball has forced its first hemisphere out of the farther surface 
of it. And the quantity of motion destroyed during the 
penetration of the first hemisphere of the ball into, and the 
exit of the same out of the object is precisely equal to what 
would be destroyed 'during the penetration of the ball 
through one of its radii, if thfe quantity of resisting surface 
was equal to half its entire superficies. Hence the charge 
in question will be ' 

Su? 

*045 X -jj- 

S being the thickness of the side of the ship; to the weight 
of the ball; and 1) its diameter. 


Example. 

An enemy’s ship is in sight: required the charge far the 
42 pounder guns to destroy her as quickly and completely 
as possible, when the ships have approached near to each 
other. The side of the epemy’s vessel, a 74, being \ \ foot 
thick of oak timber. 

The diameter of a 42 pounder of cast iron being zz *557 
feet; we get 

S»o . 5- X 42 

•045 X -sr- = *04<? X ■ ■ = 5-93806 lbs. 

1) ' *557 

or, 5 lbs. 15ozs. for the weight of the charge sought. 


Table 
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Table 


Containing the various charges for the 12, IS, 24, 32, 36, Tables of 
and 42 pounder guns, for producing the greatest effect in d^ren/ 0 * 
all cases of close action : the substance or object being of guns for 
oak materials from the thickness of 1 foot to that of 5 feet 
regularly ascending by 1 in the inches. ship's side. 


Nature of 
oidnance. 

Thickness of the side of the vessel | 

Iff. | 1 ft. 1 in. 

1 ft. 2 in. 

1 ft. 3 in. 

pounder* 

12 

lbs. 

1*439242 

lbs. 

1*559178 

ibs. 

1*679116 

lbs. 

1*799052 

18 

1928571 

a-089285 

2*249999 

2*410714 

24 

2*330650 

2*531371 

2*726091 

2*920813 

32 | 2 830470 

3*066343 

3*302215 

3*538088 

36 ] 3 061630 

3*316766 

3 571901 

3*827038 

42 {3*393180 

3*675949 

3*958710 

4*241475 



16 inches 

17 inches 

18 inches 

19 inches 

12 

lbs. 

1*918987 

tbs. 

2*038926 

lbs. 

2*158863 

lbs. 

2*278800 

18 

2*571428 

2*732142 

2*892856 

3*053571 

24 

3*115533 

3*310254 

3*504975 

3*699696 

32 

3*773960 

4*082173 

4*009833 

4*245705 

4*481578 

36 

4*337310 

4*593445 

4*847581 

42 | 4*524240 j 4*80(>905 | 5*089770 

5*372535 



20 inches 

21 inches 

22 inches 

23 inches 

12 

lbs. 

2*398737 

lbs. 

2*518674 

lbs. 

2*638612 

tbs. 

2*758547 

18 

3*214285 

3*3749 99 

3*535714 

3*696428 

24 

8*894417 

4*089137 

4*283859 

4*478580 

32 

4*717350 

4*953323 

5189195 

5*425068 

3 S 

5*102717 

5*357853 

5*612988 

5*868124 

42 

j 5*655300 

5*938065 

6*220830 

6*670262 
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Nature 

Thickness of the side of the vessel. J 

of or<in. 

24 inches 

25 inches 

26 inches 

27 inches 

Pounder 

tbs. 

lbs. 

lbs. 

lbs. 

12 

2*878484 

2*998420 

3*118358 

3*238292 

18 

3-857142 

4*017856 

[ 41^8570 

4-339284 

24 

t 4*673300 

1 4-868021 

| 5.062741 

5*257463 

' 32 

| 5*660.040 j 5*896813 

6132685 

6*368559 

36 

6*12326*» 

tf-.l'rssnt* 

6 633531 

6-8HS6t»3 

42 

6‘786360 

7 069125 

7*351890 

7*634635 



2 ft. 4 in. 

2 ft, 5 in, 

2ft. 6in. 

2 ft. 7 in. 

12 

lbs. 

3*358228 

lbs. 

3 478164 

lbs. 

3*598100 

I Iks. 

1 3718036 

" 18 

4*521340 

4*682054 

4-842768 

5003482 

24 

5-452184 

3*^46y(>5 

5*841626 

Of 036347 

32 

6*504432 

6*840305 

7*076178 ( 7-312051| 

36 

7-143804 

7*398940 

! 7*654076 

» 7*909212 

42 

7*917420 

H*200185 

8 4829-50 | 8*765715| 



2 ft. 8 in. 

2 9 in. 

2it. lOin. 

2 ft. 11 in. 

12 

' il'S. 

3*837072 

lbs. 

3-957908 

lbs. 

4*077844 

lbs. 

4*197/80 

18 

5**6419<> | 3 324910 

5*485624 

5-6463.04 

24 

6 231068 | 6-425789 

6*620510 

6*815231 

32 

7*547924 | 7*T 83797 

8019670 

8*255543 

36 

8-164348 j 8-419484 

8 67462U 

8.9297>6 

42 

9*048480 [ 9*331245 | 9*014010 

9*896/7.5j 



3 ft. Oin. 

3 ft. 1 in. 

3 ft. 2 in. 

3 ft. J m. 

12 

lbs. 

4*3177*6 

lbs. 

4*437652 

" J! lbs] 
4*557588 

lb«. 

4*6/7324 

18 

5*807052 

5*967766 6*128480 

6 289194 

24 | 7*009952 

7*204673 | 7’399394 

7394115 

32 } 8*491416 

36 ~ ffl-lMSW. 
42 j 10 179540 

8*727289 1 8*963162 

9*199033 

9*440028 | 9*095164 | 9*950300 

10*462305 | 10*745070 j 11 -027335 






CHARGES OF GREAfEBT EEFICACY FOR ARTILLERY AT SRA. 


87 


Mature 
of ordn. 

j Tlikkitcwi of tlm side of tfee vessel. • J 

3ft. 4in. { 3ft. 5in. 

3ft. 6in. [ 3ft. ?in.. 

pounder 

12 

lbs. I lbs. 

4*797460 f 4*917396 

lbs. j lbs. 

5*037332 j 5*157268 

18 

6*449903 | 6*610622 

6*771336 j 6*932050 

24 

7’7$8H36* j 7*9HJ557 

8*178273 | 8*372999 

32 

9*434908 | 9 C7078I 

9*906654 | 10*142527 

36 j 10*205436 | 10.460572 

10715708 j 10*970844 

42 j 11*310600 | 11‘5933,65 

11*876130 | 12*168395 


• 


3ft. 8iu. 

3ft. 9in. 

3ft. lOin. 

Oft. 11 in. 

12 

lbs. 

5*277*204 

lbs. 

5*397140 

lbs. 

5-517076 

ibs. 

5*637012 

13 

7*092764 

7*263478 

7*414192 I 7*674906 

•24 

8*567720 

H-T62441 

8*957162 1 9*151883 

32 

10*378400 j 10*614273 

10*850146 | 11*080019;rt 

36 | 

11*225980 j 11*481116 

11*736262 j 1 l*99»3bb 

42 

12*441660 j 12*724425 

J 3*007 190 1 13-289955 



4ft. Oin. 

4ft. Jin. 

4ft. 2in. 

4ft. 3in. 

12 

ibs. 

5*756948 

Ibs. 

5*876884 

Ibs. 

5*996820 

lb*. 

6*116756 

IH 

. 7*735620 

7*896334 

8*057048 

8 ** 21776*2 

24 1 

9*346604 

9*5413*25 

9 736046 

9*930/67 


32_|_11 -32 189*2j IJJ557705 j 11*793638 j 12*02.05 U 

36 | 12 T 246524 j 12*501606 j 1*2*756796 fl 3 01 1932 
42 1 ) 3'If?2729 | 13 T 855485 t 14*138250 | 14-4-210I5 j 



4ft. 4in. 

4ft. 5in. 

4ft, 6rn, 

12 

lbs. 

6*236692 

11 *. 

6*356628 

Ibs. 

6*476564 

18 

24 

8*378476 

10*125488 

8*859190 

10*320209 

6-699904 

10*514980 


12*265384 

12*301257 

12737130 

36 

13*267068 

13*52*2204 j J 3 777340 

42 

“T4-703780 

14*986545 | 15*269310 








SB 


C8ARQES or GREATEST EFFICACY FOE ARTILLERY AT SEA. 


Explanation 
of the table. 


Nature of 
ordnance. 

Thickness of the side of the vessel. 

4 it 7 in. 

4 ff* & iu« M 

4 ft 0 hi. 

Pounder. 

12 

ll*s. 

6*596500 

ibs. 

6*716436 

lbs. 

6 830372 

’ 18 

8’86o6lS 

9*021332 

9*184046 

24 

107014651 1 I0*r;04i>72 

11 *090093 

32 

12*97501.3 1 13.08876 

13-44474‘J 

36 

| 14*032476 i J4* .‘870 12 , 14 542748 

42 j .15-552071I 15 394840 | 16*117609 





4 ft. 10 in. 

4 ft. 1| in. 5 ft. 6 in. 

12 

18 

iKs. 

6*956308 

P*34276o 

■<$. j ihh. 

7076244 J 7*1J>C180 

9 5054,74 j 9*664188 

, 94 

11 *2»38U 

11*488'35 j 11*083256 

a 32 

I0‘66ul>22 

13*910,95 1 14*152506 

1 36 

14*797684 

15053020 j 16*306156 

1 42 

16 400370 j 16 683136 j l6*<K>6pou 1 


In this table the first column contains ’he nature of the 
ordnance, and the numbers in the other columns tire their 
respective charges of gunpowder in pounds, when the thick* 
ness of the object to he destroyed is as specified at the top 
of the columns. If the thickness be given in inches and 
parts of inches take such parts of the difference between 
the charge for the given number of inches and the next 
greater, and add them to the < harge first found for tne given 
number of inches for the charge requir’d. 

The value of the decimal part of each will be had by 
multiplying it by 16 , the number of ounces in a pound, 
Rod pointing off in the ptoduct Worn the right hand towards 
the left as many places for decimals as are contained in 
the given dec tr.al, and retaining the number on the left uf 
the point for the ounces, increasing it by 4 , •}, or 1 , when 
the first figure of the decimal is 2 , 5 , 7 > or 8 , respectively. 
This hint is merely given for those practitioners into whose 
hands this table may fall, who are not very conversant in 
decimal arithmetic. 


Scholium. 
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Scholium. 

Thi3 problem is net only of the utmost importance, and The pr<$lem 
practically useful in naval engagements, but in several in- i^Iaryas w°U 
stances also of military operations; as the bursting open a*r.avalopen 
gates of besieged cities with promptitude and effect, and t ‘ on! ‘* 
breaking up ail fortifications composed of wooden materials, 
especially those of a splintering nature, to which the fore¬ 
going charges apply most correctly. In the case of a naval Advantage of 
action, where the object to be penetrated is of £ak sub- a P ro P er 
stance, the ball, behaving a small motion when it quits the sca £ghq 
ship's side, tears and splinters it excessively, breaking away 
large pieces before it, which are not so easily supplied in 
the reparation, whereas, on the other hand, if the shot had 
any considerable velocity wheu it quitted tbe side, the effect an< j di^advau¬ 
lt produced would be merely a hole, which would be stop- tagr of too; 
ped iustantly by the mechanic employed for that purposeia?*^* 1 a ‘ 
and indeed in a great measure by the springiness of tn^F 
wood itself; for I have seen in his Majesty's dock-yaid 
at Woolwich, captured men of war having a number of 
shot holes in them almost wholly closed by the wood's 
own efforts; and that required nothing more than a small 
wooden peg or a piece of cork to stop them up per¬ 
fectly. All the mischief therefore the balls can do under 
such circmnstauces of extreme celerity is, merely killing 
those men who may chance to stand in the way of their 
motion. 

If any object to be destroyed be so thick, that it cannot Cises of 
be completely pierced by any common engine ; or if it be ' ,licker su * > ' 
of h very brittle nature, such as stone or brick; theu that ..ion.' ©rbnek 
charge is to be used, which will give the greatest velocity to 
the shot, to produce the greatest effect. But in many cases 
of bombardment this charge is by no meaus to be preferred; 
for though the effect produced each individual time - be 
greater, yet in any considerable time the whole effect would 
be test than that from a smaller charge oftener fired, on 
account of the extreme heat it would give to the engine 
after a few discharges; and in consequence of which greater 
time would be required for cooling the gun, and preparing 
it for farther service. 


Example 
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Example II. 

ease o^-burst. Required the'charge fo.r a 34 pounder shot to burst open 
ing open a the gates of a city with the greatest ease possible, the 

WItII S * t 

pounder. ‘ substance of them being elm l foot thick. 

Here the object to he penetrated being p!m, the smul^ 
letters in the general formula for the charge 

S dv z w 
2 Di x lGOO* 

pius?t f>e*made to express the several numbers of some ex¬ 
periment made in the penetration of this substance. Now 
by a mean of many very accurate experiments made by 
Pf, Hutton at Woolwich, in the years 1780, 1784, and 
1^85, he found, that a cast iron hall of two inches diameter 
impinging perpendicularly on the face of a block of elm- 
, wood, with u velocity of 1500 feet per second, pemtiated 
•dMft inches deep into its substance; hence \ve shall have 
0 zz f ft. v — 1500, and s zz |« f*» J alsro by the question 
S — 10. D = *46, and tv zz sMlbs. Therefore 

S ,1 t*w _ 1 X ’ X 1500* X 24 __ 4.7 X 9 

:fh"x lGOQ* " iX *4(i X -i 3 X lb'oo* 104 X i’ll 
~ 3*50831 lbs. or 3 lbs. 8 ^ozs. for tlie weight of the charge 
required in this case. 

Retaining the experiment of Dr. Hutton ns a standard 
lor all cases where the object to be penetrated is of elm, we 
phall get hy reduction 

S d v* 10 , Sv 

*Ds X lt'Ou* x • 0070 x T>- 
ihe charge for any piece of artillery the diameter of tby 
shot of which is I), and weight tc ; S being the thickness of 
the object as before. 

A K n* r,?av be ^ w not «>» w orthy of remark, that the gate of a besieged 
kuM ii V ibe place, or any like things, might be effectually broken opyn 
jur. ° * hy the gun itself charged only with powder, by placing it 
close to the gates with its muzzle from them; the momen¬ 
tum of recoil being generally sytficient to for 90 such ol>- 
* jects completely. 

pf irreat m> Krom the circumstance, that no English adgiiral or com- 
* | m'-.i-der over commences firing till his ships gre gbout Jo bf 

grappled 
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grappled with those of tbeenoiny,or until they have approached 
them so nearly a* to affect in no sensible decree the tirst force 
of the shot; the above paper has, it. is presumed, as much ' 
claim to utility as any that has ever yet been offered to the 
navy in the science of gunnery: and even if the vessels be not 
so closely in action, but are fighting at the distance of aboht 
SO or 40 feet from each other, no danger would result from 
the above charges, provided that the shot impinged perpeu<> 
dicularly on the side of the vessel; on account of the split¬ 
ting of the timber in some degree, whicn would inal.e 
ample compensation for the defect of velocity occasioned by 
the resistance of the medium. 

It is impossible to deduce charges, that shall produce Pisiast finaf. 
with certainty the effect above stated when tired at any 
considerable distance from the ship. The uncertainty of 
the impnet being perpendicular from the' unsteadiness of 
the vessels renders the thing at once nugatory, without auj^. 
consideration of the real resistance of the medium to tHjffr 
ball, and the deflection of the latter from a right lined di¬ 
rection. If the obliquity of the impact be given, or can 
be determined, then, the pruoietn being otherwise rightly 
solved, a charge can be found, which shall answer the samfc 
purpose as those above given; but, if this be impossible 
f which it mo.t decided I \ »<)* ihen will the problem lie at 
best but speculative upon certain h \ pothe^es. 

I shall however give an investigation of the problem on 
the principles of resistance genersill) allowed, and then coni 
elude the subject by a few obseirations. 


PttOBl.EM U. 

7b determine the same «« in the last Problem, when tiff Engine To find the 

is at anu considerable Distance from the Object , and c ! l V ? e ,’ that 

J *hall <lo most 

the Resistance of the Air taken into the account. execution at a 

distance. 

. Mere, as in the former proposition, the Velocity V zz 

(Si'l) is to be esteemed the velocity of impact. Nowon 

the principle of resistance just adverted to, which considers 
the fluid as inliiiitely compressed, and the paitides thereof * 

perfectly ^ 
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perfectly nonela&ic and affording'no resistance to the body* 
but what arises from their inertia. If a denotes the first or 
> initial velocity; x the distance of the gun from the object; 
e — 3*71828 the unmber the byperbo)& log. of which is 

3 fI 

uuitv ; and A — - y, ■ -< where N and n represent the re- 
* * g M D 

spective specific gravities of the ball and medium, we shall 
have 

b x 

a = V e 


(See Dr. Hutton’s elegant Exercises on Forces, Prob. 31* 
and most works on fluxions and mechanics). Hence by the 
law of variation ’of the charges, and proper substitution, 
the true expression for the charge in question will be 

3 n x 



S wc 4 N li 
i Ds looo* 

r a perpendicular impact, and 


3 nx 

S dv*wc ~4N~D 
2 Da* J ' 1600* 


for au oblique one; /’ being the sine of the angle of inci¬ 
dence ; the space to be described in this case being the 
hypoih&nuse of a right angled triangle; when the effect is 
the same. 


Example. 


Oiirgo for a Resuming the first of the foregoing examples; what must 

100*yards'dV*' t ^ ie °h ar g e of gunpowder to cause the shot to produce 
Uiicc. ihq sau^p effect in the vessel when fired at the distance of 

300 feet from it ? 


Substituting for the several letters in the general expres¬ 
sion for the charge 


3 n x 

Sdv* u c 4 N D * 
£T> j 1600 s 


their proper numerical values, namely 

S s 
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S = H ft* 

i 

d 

D 

9 

X 
to 

N 

n 


* \ 

•557 ft* 

1500 ft. 

300 ft. 

42 lbs. 

7 * 

•0012 


we get 


snx 

S dv* wc 4 N I) 
2 Dj Hioo* 


'9*530695 lbs. or 9 lbs. 8fozs. nearly for 
the weight of charge sought; being 
3 lbs. 9| ozs. more in this case than when 
the vessels are in dose action. 


Hence not only is the destruction of the vessel more cer¬ 


tain when the firing commences just as the ships touch each 
other but a great saving of powder takes place beside, 
insomuch, that not more than two thirds of the quantity 
is expended, that would be required at the distance of 300 


feet. 

From this circumstance then, and the impossibility of 
solving the problem rightly from the various causes already 
enumerated, the effects of which are not reducible to any 
regular laws; we conclude, that the foregoing table of 
charges for close fighting is the only one, that can be of® 
the smallest service in practice, and that all attempts ut 
others must be rendered completely futile from the nature 
and constitution of things. 
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II. 

Correction of an Errour in a former Paper on the Motion of 
Pockets, By W. Moore, Esq . In a Letter from the 
Author. 

To Mr. NICHOLSON. 

SIR, 

I TAKE the earliest opportunity of correcting the errour 1 
to obligingly mentioned by Zeno in the last number of your 
Journal: into which 1 inadvertently fell iu my paper coa- On themo- 
ceraing Rockets for July last. 

Conceive Q R and K n (Pi. 8, fig. 2,) erased from the 
diagram, and Q W drawn perp. to T n produced in the 
plane TQW; also, draw W R perp. to T P and join P W 
which will be perp. to T W. Then calling T P unity, T Q 
will be rr / (the same substitution for the several angles 
remaining as before); also sine L T Q W being expressed 

by i by Trig. TW = hence PW - (TP*—TW*j^ * 


tion of rackets * 



M 

Pn the mo¬ 
tion of rockets. 


«W T«I MOHAR «l RAOklll. 


=0 -^)‘= 


<r»- r**)' 


which in the present 


case is equal 1 to the sine of the angle P T W or PWR, 
Now because of the oblique action of the fluid against the 
cylinder, (considering the fluid in motion, and the solid at 
rest) its force on this account will be diminished in the ra¬ 
tio of radius to the cube of the sine of the angle of incidence, 
or as l to/ 1 . Therefore considering T P the representative 

of the force of a particle so diminished (= =^f); 

its efficacy to move the cvlinder in the direction P T 

wr* f 3 


will bo F R and — 


«r*r 

4jr 


4 " 


S1U 


Z PWR =: 


f*. i* *v*f* , ^ * 

r— = 4 • <’•* -/ x*) 


Therefore 


the fluxion of the force of the fluid on F T will he 

(r* 


*££ (r » _ r, A 
4 g r * -1 ■ ' ‘ 


r * 


r x *) 1 


(r* — x*j* 
or 


A gr % 


(r* - x*)* 


1 

* T 


D f* Z' 1 

(r*x- 

4,gr* 

(/■• + • \ r 


the fluent of which is 

3 — 1 , 3 ( f* —— 1 j* 


a 


4U r* 


1 )" 


is 


112 r 4 

ni*rr 3 


4 S 

if* + 5 ) ■ (/* 


i 1 - 


r, 


\ e 


j 7 -f- &c.)^hich when x zz r. 

zr 1 — i a (/»-!)* . 

b 40 . ^ 

-f- Src.). This therefore is the 

effective force of the fluid ou the quadrantal arch F TS. 
Hence the fore e on the whol<* semicy liiidricsurface m DcrB s 
nr*rkf*/’ m S/ 7 — ! , 3 (/* — 1)* 

- -p — - ■■ ■ " +f- 


II 2 


( 


1 


(i 


40 


-- + flee.) which is also the re¬ 
sistance to the cylinder when this moves in the fluid ut rest, 
as far at relates to that surface. .Q. E. h • 

Your*, See. 

W. MOORE. 
t 
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On a Property of reflected Light : by Mr, Malus*. , 

WHEN a solar rAy is rejected, or refracted, it retains n i 

in general its physical properties; and if it be subjected to infracted raya 
new trials, it comports itself in the same manner, as if it faVwdlrocr’H' 
issued directly from the luminous body. The prism, while 
it disperses the coloured rays, only changes their respective 
directions, without altering their nature. There Are tir- butno? always. 
cumStances however, irt which the influence of certain bodies 
impresses oil the rays they reflect or refract, characters and 
properties which they carry with them, and by which they 
are essentially distinguished from direct light; 

The property of light I ani about to describe is a modifi- r c ’ 

cation of this kind; It had already been perceived in a frarti<..H 
particular circumstanfce of the doubling of images exhibited 
by calcareous spar: but,the phenomenon resulting from it 
haying been ascribed to the properties of this crystal, no 
one suspected, that it might be produced, not only by All 
bodies that afford A double refraction, hut by all other dia¬ 
phanous substances, whether solid or liquid, and even by 
opake bodies. 

If a ray of light be received perpendicularly on the face a ray of l.rut 
of a rhomboid of calcareous spar, this ray is divided into u,s , 

two pencils, one continued iri the direction of the incidental ^ divided^inte 
rays, the other making with it an angle of a few degrees. The two. 
plane that passed through these two rays has several peculiar p[ nne 0 f t j ie 

I jroperties, and is called the plane of the principal section. p«nicjpal sec- 
t is always parallel to the axis of the integrant particle', thro up }T n:. 
df the crystal, and perpendicular to the natural and artificial 
refructive surface. When the iucident ray is inclined to ^ ie ra)< n><i 
the refractive surface, it is equally divided into two pencils; fractrd < ,d;- 
dne refracted Accordihg to tht? ordinary law, and the other 
according to strt extraordinary law, which depend on the 
angles that tHe incident ray forms with the refractive sur¬ 
face and the principal section. When the face of emergence 
Is parallel to tHat of incidence, the two emergent rfiys art 


* Mfm. de la Soe. 4* Arcueil; vol.Il, p. 143. 


parallel 
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parallel to the incident ray, because each ray undergoes the 
same kind of refraction at the two opposite faces. 

Tl»e pro rays If now we receive on a second rhomboid, the principal 
* eC *Vh ed ° n sec * ,on of which is parallel to that of the first, the two rays 
tot arc not 'di- ’hat have already passed through this, they will no longer 
vided, when be divided into two pencils, as rays of direct light would, 
smtonTan * 1 The pencil from the ordinary refraction of the first crystal 
parallel. will be refracted by the second according to the law of the 
^ ordinary refraction,'as if this crystal had lost the faculty of 

doubling images. In like manner the pencil from the ex¬ 
traordinary refraction of the first crystal will be refracted 
by the second according to the law of the extraordinary 
refraction. * 

But by alter* If, the first crystal remaining fixed, we turn the second 

ingthepot-i- ^ ^ at th e f ace 0 f incidence shall remain parallel with 
non of one , , , , 1 . . - 

of tlie crystals itself, each of the two rays arising from the refraction of 

d* - the first crystal begins to divide itself into two pencils; so 
" * * that one portion of the ray from the ordinary refraction, 

for example, begins to be refracted extraordinarily, which 
*nd again re- produces four images. Finally, after a quarter of a reto- 
dmcil io two. } u tir»o, the pencil from the ordinary refraction of the first 
crystal is entirely refracted extraordinarily by the second ; 
and, vice versa, the pencil, from the extraordinary refrac¬ 
tion of the first crystal is wholly refracted according to 
the ordinary law by the second;" which again reduces the 
number of images to tyro. This phenomenon is independent 
of the angles of incidence, since during the movement of 
the second crystal the refractive faces of the two rhomboids 
preserve the same inclination toward eaih other. 

D-virn non Thus the character that distinguishes direct light from 
anrt^rfr'actoT* *^at has been subjected to the action of a crystal 
Lght. is, that the one constantly possesses the faculty of bdng di¬ 

vided into two pencils,> while in the other this faculty .de¬ 
pends on the angle comprised between the plane of inci¬ 
dence and that of the principal seel ion, 

I.i*ht abat'd This faculty of altering the character of fight, and of im« 
way by all pressing on it a new property, which it carries with it, is 
Rouble ref net- not peculiar to the Iceland spar: I have found it in all 
*°** ubstan ' c9 'known substances that double images; and, what is re¬ 
markable in this phenomenon, it is pot necessary for its 

• production, 
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production to employ two crystals of the same kind. Thus 
the second crystal, for example, may be carbonate of lead, 
or sulphate of barytes; the first may be a crystal of a sul* ® 
phur, and the second of rock crystal. All these substances * 
comport themselves with one another in the same manner 
as two rhomboid^ of calcareous spar. In general this pro¬ 
pensity of light to be refracted in two pencils, or in one only, 
depends solely on the respective positions of the axis of the 
integrant particles of the crystals employed, be their chemi¬ 
cal principles what they may, and of the natural or artificial 
faces, on which the refraction is produced. This result 
proves, that the.modification light receives from these dif¬ 
ferent substances is perfectly identical. 

To render the phenomena I have described more sens!- Method of 
ble, the flame of a taper may be viewed through two prisms rendering the 
of different substances, possessing the property of double ^ore°evidUnt 
refraction, placed oil each other. In general we shall per¬ 
ceive four images of the flame : but, if we turn one of the 
prisms slowly round the visual ray as an axis, the four 
images ynll be reduced to two, as often as the princi¬ 
pal sections of the contiguous face9 become parallel, or 
cut each other at right angles. The two images that dis¬ 
appear do not lose themselves in the other two ; we perceive 
them gradually become extinct, while the other acquire 
increased intensity. When the two principal sections are 
parallel, one of the images is formed by rays refracted 
in the ordinary way by the two prisms, and the other by 
rays refracted extraordinarily. When the two principal 
scclious are pcipendiculur, one of the images is formed by 
rays refracted ordinarily by tit" first crystal, and extraordi¬ 
narily by the second ; and the other by rays refracted 
extiaordinarily by the first crystal, and ordinarily by the 
second. 

Not only all cry •cab, that double images, are capuble of L:pht affect* 
giving light this faculty of bcii g refracted in two peucils, ^ n a ‘ l ^ n ^j* r 
or in one only, according to the position of the refractive transparent 
crystal; but all transparent bodies, ^vhether solid or liquid, bl< * ,C5 > 
and even opake bodies themselves, can impress on the lumi- ^pakeTne^ 
nous particles this singular disposition, which seemed to be • 
one of the effects of double reflection. 

Vol. XXX.— Oct. 1911. 
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When 
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Partial reflec¬ 
tion from 
transparent 
bed its. 

v 


From 'v.it.’r. 


1 lie reflected 
;a\ ticc:vt'J 
on a don' i 
'if' ..'fr.jf e. , >■ 
Ul. 


Thi« pneR't- 
tnt -:non ana" 
!j*t J. 


When a pencil oflight traverses a transparent substance, 
a portion of the rays is reflected by the refractive surface, 
and another portion by the surface of emergence. The cause 
of this partial reflection, which has hitherto escaped the 
researches of natural philosophers, seems, in several circum¬ 
stances, to have some analogy with the forces that produce 
the double refraction. 

For example, light inflected by the surface of water 
under an angle of 5~° I V with the pci'penuicolar has all the 
characters of one of the pencils produced by the double 
rehact'ioii of a cmMal of c u leaven um spar, the principal 
section cf which it i.diei or p* i [cMihcubir to the plane, 
that through the incident r.:y and the reflected ray, 

which we shall call the plane of reflection. 

if iliis reflected ray bo received on any cnstal, that has 
the propc’jty of doubling images, and the principal section 
of which is parallel to the plan** of reflection, it will not 
be divided into two pencils, »» a ray of din et light would 
have been; bat it will he r* fructed entire a< cording to tin* 
ordinary law, as if the crvst.tl had lost the faculty of 
doi.hliug images. If, ou the contrary, the principal section 
of the crystal he perpendicular to the plane of reflection, 
the reflected ra\ will he refracted entire according to the 
extraordinary law. In tin- intermediate portions it will bt 
divided into two pencils according to the same law, and in 
the same proportion, as if it lmd acquired it® new character by 
the influence of the double refraction. The ray reflected 
by the surface of the liquid therefore, under this circum¬ 
stance, has all the characters of an ordinary ray formed by 
a crystal, the principal section of which is perpendicular to 
the plane of reflection. 

To analyse this phenomenon completely, I placed a 
crystal so that its principal section was vertical; a:.d alt* r 
having divided a luminous ray by iiieam, of the double re¬ 
fraction, l received the two pencils proceeding from it on the 
burfuce oi water, at an angle of 51‘ 45’. The ordinary ruy, 
in being refracted, gave up to the partial reflection a por¬ 
tion of its particles, as a pencil of direct light would have 
done; but the extiaordinaiy ray penetrated the liquid eu- 
tirc, and none of it® pait.rhs escaped refraction. Ou the 

contrary 
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contrary, when the principal section of the crystal was pet* 
pendicular to the plane of incidence, the extraordinary ray 
produi *.*d alone a partial reflection, and the ordinary ray • 

was refracted entire. 

The uugle under which light experiences this modifica- Different bo« 
tion in being reflected at the surface of different transparent 
bodies is not the same in nil. In geneial it is greate-t in difleicni »n- 
tho.se that refiuet light umst. Above and ndow this angle ^ e '‘ , 
a part of the ray is more or less modified, and in a manner 
analogous to what takes place between two crystals, the 
principal sections of winch tease to be parallel or perpendi¬ 
cular. 


If we would simply observe this phenomenon, without Simple exM- 

mea-mring it accurately, we have only to place before a ^l* 1011 vt thl - 
^ , phenomenon, 

taper the transparent body, or the vessel containing the 
liquid to be subjected to <*\»,erimeut. We must then 
observe through a prism of flint gla^s the image of the flame 
reflected at the surface of the solid or the liquid, and in 
general two images will be seen : but on turning the crystal 
round the visual ray as an axis, one of the images v> dl be seen 
to grow faint in propoition as the other increases in inten* 
si tv. lieyoud a certain limit, the image that had grown 
weak begins to lcnew its intensity at the expense of the 
second. At the point where the intensity of the light is 
neaily a minimum, we must move the reflecting body nearer 
to the taper, or farther from it, till the augle of incidence is 
eucli, that one of the two images wholly disappears. This 
distance being found, if we continue to turn the prism 
slowly, we shall percene, that one of the two images be¬ 
comes extmet alternately at etery quarter of a revolution. 


The phenomenon 1 have mentioned in the rays that are The phenome- 
reflected under a certain angle ut the surface of a trunspa- r,ou 
rent hotly takes place likewise, but under a different angle, fo^t«i™n* 


with the pencils reflected interiorly by the surface of emcig- 
ence; and the sme of the fir^t angle is to the sine of the 


the ifte-r.ir 
a sulntanre 


of 


second as the sine of incidence to the sine of refraction. 


Thus* if wo suppose the face of incidence and the face of 
emergence puiallel to each other: and'the at gle Of incidence 
such, that the my reflected at the first surface presents the 
phenomenon 1 have describ'd; the ray u fleeted at the 

II if second 
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second surface will be modified in the same manner. If tha 
incident ray be such, that all its particles escape the partial 
reflection and pass through the face of entrance* they will 
equally escape by traversing the face of exit. This near 
property of light affords the means of measuring with pre¬ 
cision the quantity of rays absorbed at the surface of diapha¬ 
nous bodies, a problem* which the partial reflection rendered 
almost impossible to Ik* solved. 

Light reflected When a body, that produces a double Infraction, reflects 
f;om the >ur- the light at its first surface, it comports itself like a com- 
douoivo- in on transparent substance. *1116 light reflected -under a cer- 

fraenng b.ijy. tain angle of incidence acquires the property I huvo de¬ 
scribed ; and thU angle is independant of the position of 
the principal section, which influences only the double re¬ 
fraction, or the reflection's that take place in the interior of 
the crystal. 

Kay* lff.i'cteil In fact, the rays that arc reflected interiorly at the second 
ulteriorly ex- surface exhibit peculiar phenomena, which depend both on 


hibit peculiar 
phenomena. 


the refractive power, and the properties of reflected light 
that 1 have already described. 

"When a pencil of light has been divided into two rays 
at the first surface of a rhomboid of calcareous spar, these 
two rays issue out by the second face in two pencils parallel 
to the incident ray, because each of them experiences at that 
face the same kind of refraction as at the first face. It is 


not the same with reflected light. Though the ray re¬ 
fracted ordinarily at the first surface is refracted ordinarily 
at the second, it is nevertheless reflected at this surface in 
two pencils, one ordinary, the other extraordinary. In like 
manner the ray refracted extraordinarily is reflected in two 
others; so that there are four reflected rays, while there are 
but two emergent. These four rays# in returning to the 
first face of the crystal* issue out iu four parallel pencils, 
which make with this face the same angle as the iucideot 
ray, but in a Contrary direction, and are parallel to the 
plane of incidence. To connect this kind of reflection with 
that of double refraction, we must conceive at the two 
points of emergence Of the second face two incident rays# 
4 making with this fade the same angle as the emergent rays# 
bat iu the opposite direction. These two rays, by their re** 

fraction 
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fraction through the crystal, will produce lour pencils, 
which will follow precisely the course of the reflected rays. 

Th us the law of the double refraction being known, that of 
the double reflection mav easily be deduced from it. 

1 sha|l now proceed to that kind of phenomenon, which Q oan ti:y and 
is the subject of this paper; and which relates, not to the ol 

law according to which the rays are directed, but to the lhe 
quantity and properties of the light tiiey contain. 

Let us suppose the angle of incidence to be constant, 
and the crystal placed horizontally. If we turn the rhom¬ 
boid round the perpendicular, so as to approximate its prin¬ 
cipal section to the incident rays, we shall perceive a gra¬ 
dual diminution of intensity in the ordinary ray reflected 
extraordinarily, and of the extraordinary ray reflected ordi¬ 
narily. In tine, when the plane of the principal section 
coincides with the incident ray, these two reflected rays 
disappear entirely, and nothing remains but the ordinary 
ray reflected ordinarily, and the extraordinary ray i eflected 
extraordinarily. The latter however has much less intensity 
than the former. 


If now, the incident ray continuing to be included in 
the principal section, we increase or diminish the ati^le of 
incidence, till it becomes 5(>° .30', the latter reflected ray 
will disappear altogether; and only that, which has been 
refracted ordinarily, and reflected ordinarily, will remain. 
Beyond or within this angle, the extraordinary ray reflected 
extraordinarily will reappear with an intensity proportional 
to the remoteness from this angle. The angle of incidence 
I have mentioned is that, under which a ru\ reflected at the 


first surface would have acquired the property of being di¬ 
vided into two pencils, or remaining in one, as take# place 
at the surface of any other transparent body. The pre¬ 
ceding phenomenon may easily be connected with the expe¬ 
riment, in which water was taken for an example: for if we 
let fall on the surface of the rhomboid, under an angle of 
56° 30 , or thereabout, a ray disposed to be refiacted oiriv 
in one extraordinary pencil, this ray V\U produce no paitial 
reflection at the first surface; which seems to expluin, why 
jt produces none at the second. 

liovrever, it is not the same, when the plane of incid nee 

makes 
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a»dkes a sensible angle with the principal section. If (lie 
ray just mentioned be made to bill in this plain*, under an 
angle of 56° 30', or near it, it will comport itself at- the 
first surface as* in the preceding cute, it will traverse it 
without any reflection: but at the second smface it will be 
reflected in two pencils, which will att.uu their maximum 
of intensity, when the plane of incidence is perpendicular 
to the principal section. 

It is obvious, that the light reflected ut the second flu e 
does not comport itself licie us in the preceding case, be¬ 
cause in the first experiment the incident ray ref acted and 
reflected is still in the same plane, while in the last the 
repulsive force, that pioduces the extraordinary refraction, 
turns the light away from the plane of incidence, so that it 
ceases to be similarly circumstanced with respa.t to the 
forces that act on it. 

If we examine the Sight that proceeds from the partial 
reflection of opakc bodies, «$ black marble, ebony, £ 0 *., we 
shall equally find an angle, at-which this light enjoys the 
pioperties of that which has traversed a cnst.il of Iceland 
spar. Polished metuU appear to be the oul\ reflating 
substances, that do not seem capable of producing this 
phenomenon: but, if they do not impress thin peculiar 
disposition on luminous lays, they do no* .iltir it, when they 
have already acquired it by the influence of another sub¬ 
stance. 

This property is preserved also by pencils, that traverse 
substance winch refract light singly. 

In the second part of this paper* 1 shall describe the 
circumstances, under winch, by means of reflection from 
metallic mirrors, the mutual disposition of the particles of a 
ray, either ordinary or extraordinary, may be so changed, 
that some shall always be refracted ordinarily, while the 
others aie refracted extraordinarily. The examination of 
th»*se different circumstances will lead naFto the law of these 
phenomena, which depends on a general property of the 
repulsive forces that act on light. 

* This will appear in our next, C. 


IV. 
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IV. 

Experiments on the Transmission of Sound through solid 
Bodies, and through Air in very long Tubes: by Mr. 
Biot*. 


I 


r has long been known, that air is. not the only medium, s-mnd pro- 

in which the phenomfnon of sound mnv be produced and ‘tuced and 

. . * . . transmitted by 

transmitted. All bodies enjoy this property, when they 0 .^ LT bodies 

enter into u vibratory motion : and as, even m the most bts.de a.r: 
solid ‘.ubstances, the elasticity of the ultimate particles ap¬ 
peals to be extremely great, it follows, that sound may be 
produced and transmitted in all bodies, when they are suit¬ 
ably agitated. This result is cotdirrned by a great number 
of daily observations. The miner, when excavating bis as tlie S roiin *» 
gallery, hears the strokes of the miner opposed to Imn : 
and thus judges of his direction. Stone, wood, metals, and 
even water, transmit sound: and Franklin assures us, that water, 
he has heard under water, at the distance of half a mile, the 
sound of two stoues struck against each other. Several too 
have observed, that the velocity of sound is much greater 
in solid bodies, than in the air. Experiments of this kind *^ ire 
were made in Denmark on a wire extended horizontally 
600 feet. A piece of sonorous metal, suspended from oue 
extremity of this wire, was struck gently; and a person 
at the other extremity holding it between his teeth, or ap¬ 
plying it to some solid part of the organ of hearing, heard 
two distinct and successive sounds. The first and mo?t 
rapid wastransmitted by the wire; the second through the air: 
and from their interval, compared with the known velocity of 
sound in air, it was found, that the souud transmitted by the 
metal arrived almost instantaneously. These experiments 
were repeated in England by the Royal Society, and si¬ 
milar results were obtained, but I do not know the precise 
quantities found. Mr. Hassenfratz too made experiments Experiment* 
on the same subject in the quarries at Paris, with Mr. Gay- ‘^ s s > ,on * qu,r * 


• M6m de la Soc. d’Arcucil, ul. II, p. 405. Read to the Institute 


November, 1808. 


Lussac. 



104 


TRANSMISSION Of SOUND THROUGH LONG TUBfift. 


Lusftur. A stroke of it hammer against the side of the 
gallery produced two sounds, which separated at a certain 
distance, and that transmitted by the stone arrived first. 
This separation too was observed, when the sound was 
transmitted through iron bars, or wooden rails of different 
lengths, and no perceptible interval could be distinguished 
between giving the stroke and hearing the sound. 

None or these All these experiments are well adapted to show the great 
eiw'velVity 6 " re l° c ^J\ with which sound is conveyed through solid bodies, 
in ,-olids. but they were made on lengths not sufficient to afford a 
measure of this velocity, or even to give a precise idea of it. 
Attempt to •A 11 ingenious philosopher, whom we have now the pleasure 
ascertain it by of having at Paris, Mr. Chladm, author of some very fine 
lJOrls experiments on the vibrations of solids, hag proposed a 

method of estimating the transmission of sound through 
their substance. It consists in causing a rod of any sub¬ 
stance, of a given length, to vibrate by friction: when the 
tone produced by the rod, compared with that of a column 
of air of the same length, will give the ratio of »be velocities 
of the transmission of sound through air, and through the 
substance of which the rod is formed. In fact, we readily 
perceive from the theory, that the velocity of the longitu¬ 
dinal oscillations of a body and that of the sound trans¬ 
mitted through it cire proportiouul to one another; but it is 
necessary to be certain, that the whole rod vim.ite, so as to 
give it? fundamental note, without dividing itself into its 
aliquot parts: for such a separation, heightening proport,ou- 
allv the tone, would give a velocity of sound proportionally 
16 or t7 tims» above the truth. |n this way Mr. Chladui found, that the 
a* great a. m ve l 0 city of sound in certain solid bodies is id or 1 7 times 
as great as in air. r i he most elastic substances are iron, 
and fir with very straight fibres* when it is rubbed longitu¬ 
dinally. 

Experiments The construction of the aqueducts and conduits,' which 
aqueducts 6 > s at present carrying on for the embellishment of the enpi- 
formiagat tul, has furnished me with means of making experiments 
i-ri *’ of this kiud on a much greater length, than any of those 

who have gone before me have had at their disposal. It whs 
besides a subject of curiosity, to learn the effects and reach 
pf the human voice in very long cylindrical tubes, SucU 
« were 
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were the objects of the following experiments. Some of 
them were made by Mr. flouvard and me, others by one of 
its alone. Mr. Mains, colonel of engineers, was likewise 
present at many of them. In all of them we were assisted 
by Mr. Martin, maker of nautical watches, a very ingenious 
and attentive artist, who was particularly appointed to give 
instantaueousK, at determinate seconds, the stroke that 
was to produce the sound. 

The sonorous body, on which we operated, was formed by which consist 
a series of cylindrical tubes of' cast iron, of as equal di— a sene« oi 

* 1 rnn ' <t ,(* a 

intensions as possible, and the utr n length of which I found £ 
to be <3*515 met.* [8 feet 3 in. nearly], Th« ^ 1 found by mea¬ 
suring the whole ieng*h o twelve cyb iders placed end to end. 

Tlie tubes are sepuiated by leaden rings covered with 
tarred fustian: but they are pressed together by strong 
screws, so that the rings are forcibly compressed, and so 
close a contact product d, that no water can escape. The 
mean thickness of each ring is 0*014286 met. [0*56*3 of 
an inch], as 1 found by measuring twelve. The whole series 
of cylinders forms a curved line, which has two inflexions 
about the middle of its length : but they were not ail joined 
together at once, and we made our expe ime-its on dwre-rent 
successive lengths, as will be s<cn in mj report of them. 

The first were made by Mr. lionvaid and uiy»elf on 78 lstaetofexpe* 
cylitiders, forming a length of I i) 6 ' 1 7 met., to which must i^Vipth of 2*t> 
be added 1*1 for the 77 rings, giving a total length of yards. 

1 <17*27 met. [215*58 / yds]. The following were the phe¬ 
nomena we observed. 

In the last cylinder was placed a ling of iron, of the Apparatus, 
same diameter a* the cylinder, and having in its cent tv a. 
bell without a clapjver, m.d a hammer that could be let 
fall at will. The hammer, as it struck the bell, strut k abo 
the cylinder, with which it formed a rmnmn mention by 
means of tilt* iron ring. Two sounds must therefore be 
beard, one transmitted by the cylinder, the other by the aii. Mode of ex¬ 
in fart they tfeie heard very distinctly by ui»pl< ing the l )enmeutin S- 
ear to the cylinder, and even without this. They appeared 

i 

* All the measures employed in thr< paper are expressed in nieuesj 
and the time in seconds of the sexagesimal division, • 


scuaibfy 
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sensibly in unison. The first and more rapid was trans¬ 
mitted by the substance of the cylinder, the second by the 
air. Strokes of a hammer oil the last cylinder likewise pro¬ 
duced this transmission. We observed attentively with 
half second chronometers the intervals between the two 
souuds transmitted. We even employed successively sexa¬ 
gesimal and decimal watches, to vary the numbers observed. 
Thus we fouud 


Difference! in In H observations 

velocity of the 03 .. 

selid and llie m 

air. ** .......... 


0*527'' * Beit. 
0*555" . Hammer 
0*544". Bell. 


53 observations. 


Mean 0*54 2 " 


Velocity of 
trai smusion 
through the 
solid ei.cil¬ 
iated. 


The interval given by the hammer, and by the bell* ap¬ 
peared to us absolutely the same, without any sensible dif¬ 
ference. For this reason we have united them in the same 
mean. Their tones however were very different. Thus in 
solid bodies, as in the air, the tone makes no difference in 
velocity of the sound. 

The temperature of the air during the experiment was 
ir[5l*8° F.]. The barometer was about 0*76 [ 29*9 in.}. 
In similar circumstances the velocity of sound in the air is 
340*84 met. [372*487 yd>] according to the experiments of 
the academy, which give 334*02 met. [365*034 yds] for the 
velocity under the same pressure, and at the temperature 
of melting ice. For the distance of 197*27 [215*587 yds] 
therefore, that at which the experiment was made, the time 
of transmisKon of the sound by the air was ...... 0*579" 

The interval observed between the two sounds was** 0*543" 


Difference, or time of its transmis. thro’ the metal* • 0*037" 


We do not pretend to give this small difference as exact, 
since the slightest errour would haves considerable influence 
on it, but it proves, that the transmission was not absolutely 
instantaneous. 

2d of expo- The second set of experiments was made by Messrs. Bou- 
nmen.s, oiyj vaif j an< j \j a | us on twiett the former number of cylinders, or a 

length 
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length of 394-53 met. [431*184 yds]. At this distance the of 431 

time of transmission through air would be I* 158" by 5Ur<i *' 

calculation, supposing- the temperature still 11° [ 51 * 8 ° F.]. • 

.The interval between the two sounds, deduced f rom 64 Interval. 

experiments, was found to be 0*81". The difference Time of trans- 

therefore, or 0*348", was the time of transmission tthough through the 

the solid. This appears much too great, if we com- 90l,,i - 

pare it with the piemling experiments, and on those f h ‘sapparmt- 
1 , 1 n 1 _ ly much loo 

that follow, which were made on nearly triple the length, great. 

The latter would not permit us to suppose a longer 
time than 0*1 25" for the transmission through the solid, 
winch would n'nu an errour of 0*2 a3" in the observa¬ 
tion. lint, he-uie that it is extiemely difficult to answer for 
such quantities, when the instant of observation does not 
coincide exactly with a beat of the watch, it must be re¬ 
marked, that tiie w hole length of the pipe might he far 
from being at the same temperature, which might occasion 
currents of air, that would influence the velocity of the 
sound. For instance, in the present case, if we weic 10 
admit the transmission of sound through air as it results 
from the observations of the chronometer made by Messrs. 


Martin and Houvurd at the points of departure and arrival, 

it would be found equal only to 1*07 or 0*088 ' less than the 

truth, winch gives 0*26 lor the time of the transmission 

of the sound through the solid; and the excess of this 

result oum- those that follow*, being 110 more than 0135", is 

more easily reconcilable w ith errour> of observation. 

Finally, theixpeiiments now to he u-lan-d were made by 54 0 f ex ^ 

Mr. Martin and myself, on a series of 376 cylinders, which, 0,1 a 

...... * . . ... * _ , _ lengili ot 1040 

with 1 heir joints, iormed a length ol [*51 *25 m. [1039*575 y dt-j y afl g u^iy. 

of which the joints alone occupy 5*61 m. [6*131 yds]. 1 

satisfied myself at different times, and by more than -200 

experiments, either with the hammer or the bell, that the 

interval betwecu the two sounds transmitted bv the metal 


and by the air, was exactly 2*5 : and 1 found no sensible 
variation in this Quantity. i made Mr. Martin observe the 
interval also, without letting him know ni) results, and he 
found the Same. Now, at the distance of t)51*25 met. Interval. 
[1039*575 ytF], the temperature being 11° [51*3° F.], the 

time 
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Velocity cal¬ 
culated. 


this indi¬ 
rect tret hod 
ought bo ques¬ 
tioned. 


the velocity 
v,as> measured 
d'^cctly. 


time of transmission of the sound through the air would he 
from calculation 2*79 and if we substract from this 2*5", 
the interval observed between the two sounds, there will 
remain 0*29" for the time of transmission through the me¬ 
tal to this distance. From the care with which I repeated 
these observations, and from the exact coincidence of the 
five beats of the half-second chronometer with the interval 
between the two sounds, 1 believe, that this result may be 
considered as a very near approximation. 

Still however it may he objected, thai the velocity of the 
sound in air deduced from calculation might differ a little 
fnun what ically took place in the pipe, owing to variation 
of temperature. This would leave some uncertainty with 
respect to the result, and particularly as to the precise quan¬ 
tity. I sought therefore to verify it directly in another wuy, 
and accomplished it as 1 shall relate. 

I stationed Mr. Martin at one extremity of the pipe with 
a half-second watch, while I remained at the other with a 
similar watch, which was carefully compared with the 
former at thebegiuning and end of the experiments : though 
this comparison could have no influence on the results, as 
will soon appear. When Mr. Martin’s watch was at 1*' or 
30 ", he struck with a hammer on the last cylinder, near 
which he was stationed : and when mv watch was at 15" or 
45", I answeied him by a similar stroke. We each watched 
the arrival of the sound transmitted to us, and noted dowp 
the tune. We were very attentive to strike precisely at 
the appointed second; and tins, with a little practice, we 
rould readily do, as the series of our observations will show. 
Now, whatever the difference of the watches might be ; and 
even if it were variable, provided there was no sensible 
change in 30"; it would be reduced to nothing by taking 
the mean of two consecutive observations, and the result 
would be independent of it. For, let us suppose the first 
watip to be the quantity r before the secoud, and put p for 
the tin.r m winch the sound is transmitted by the solid 
body. When the first observer strikes on his watch at 0", 
the other reads on his 0" — r; and consequently/) — r in¬ 
dicates, before or after 0", the lime at which he hears the 
* the 
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sound. On the other hand, when the second observer 
strikes at 30", the first observer reads 30" 4* r ; and conse¬ 
quently p 4* r indicates, beyond 30", the time in which 
the sound is transmitted to him. The quantities p — r and 
p -f- r therefore are given by these isochronous observa¬ 
tions ; and half their sum immediately shows the time of 
transmission p, independent of the differences between 
the watches, and more exactly than by direct observa¬ 
tion. 

Iu the experiments 1 diade, the series of the quantities 
p —- r and p 4- r were as in the following table. 


1st serieB* from 0 h 32' to 0 h 59' —2 


2d series, from l b 27' to 1*32' 


Value of p< 


P—T 

j*4-r 

Sum, or 
value of Up, 

2*' 

4 - 2*5" 

0*5" 

0 

*0 

2*5 

0*5 

O 

2*3 

0*5 

2 

2*5 

0*5 

n 

■w 

2 5 

0-5 

2 

2-5 

0*3 

2 

2*5 

0*5 

O 

2*5 

0*5 

2*8 

3 5 

0*7 

2*g 

3-5 

0*(i 

6 

3*5 

0-5 

2*9 

3*5 

0*6 

3 

3*5 

0*5 

3 

3*5 

0*5 

3 

3*3 

0*5 

2*9 

3*5 

o-d 

3 

3*5 

0*5 

3 

3*5 

0*5 

3*1 

3*4 

0*4 

*2 p. • 


. 0*5 2 



. 0*20 


This differs only 0*03'' from what we found above from Th!s fiear! * 
the difference of the transmissions t but the last method, as JheUstcaici> 
it gives double the quantity to be deduced, deserves the lotion, 
preference. * 

If we add 0 * 26 ", the time of transmission through the 

solid, 
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Velocity in 
cast iron more 
thin 10 times 
as great as m 
air. 


Other pheuo* 
mens oh- 
•etv'.i. 


Conversation 
easv thrjut'h a 
pipe ol- \ J 
yards. 


Spcske g loud 
hea’d 4 j 1 
yards. 


At 1040 yds. 
lend ->houtiii£ 
•rari ely andi* 
bio, and the 
sound of the 
hell or The • 
Jusuner not 


solid, to the difference 2‘5‘ constantly observed between the 
arrival of the two sounds, we shall have the whole time of 
the transmission, tbiough the air equal to 4*76''. This time* 
calculated from the length of the pipe, would have been 
2*79 » i l! » has just been seen; and the agreement between 
these numbers, which differ only 0*03", appears calculated 
to inspire some contidenee in the results. 

The time of transmission through the metal being 0'26", 
while that through air is 2 7!)”» it follows, that the transmis¬ 
sion of sound through east iron is 10*5 tunes as quick as 
through air. if this estimation be not sufficiently exact 
to determine with precision the ratio of the velocities, it is 
at least enough to show of what kind this rain* is, and what 
idea we ought to form of it. 

In making these experiments we had an opportunity of 
observing scleral phenomena worthy of remark with re¬ 
spect to the power with vduch sounds, even the faintest, 
are present'd and transmitted in tubes to distances at 
which we could -.earocly suppose they would ue perceptible. 

In our iirst experiment 1 ' at the distance of 1<i7 met. 
[215 vds.] we hen id each otln*r so well through the length 
of the pipe, that it was an inconvenience in the commence¬ 
ment, as the slightest nobe was transmitted from oue ex¬ 
tremity to the other. It was not necessary to speak into the 
pipe to be heard, as common conversation two yards from 
tiie end was transmitted through it chariy ; and in willing 
down rnv observations I asked Mr. Martin what it was 
o’clock hj Ins watch, as l would have done a person only 
two paces from me. 'lilts mode of coinciding with an 
invisible neighbour is so ' iiunliir, that we cannot avoid 
being surprised, even though acquainted w ith the’ cause. 

In the experiments made by Mtssis. Mains and JUou- 
vard at the distance of 3<)5 m. [4dl yds.] they still heard 
each other, but wn.ii much more difficulty. It was neces¬ 
sary to speak very loud, ami fiequenliy to desiie a repeti¬ 
tion of what had bem said. I’mully, in the last experiment, 
which we tried atfiist together on a total length of <)51 m. 
[1040 )d».], the voice wa*. scarcely to In. heuid when shout¬ 
ing as loud as possible. 'I he sounds ol tin.* bell and of the 
stroke of the hammer were no Jongci audible through the 


air. 
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sir. The sound through the metal alone was perceptibly 
transmitted. Lastly, though we could still hear the sound 
of the voice, it was not sufficiently clear for us to distin¬ 
guish words, or to transmit the necessary information after 
our observations. From the great difficulty, which Messrs. 
Mai us and Bouvard had already experienced at a much 
shorter distance, we were all inclined to suppose, that we 
had attained a distance, at w'hieb the human voice, even 
the loudest, ceases to be distinguishable in pipes. 

However, the extreme facility with which we heard each 
other at 5200 metres seemed to me to render so great a di- 
munition altogether inexplicable. Besides, in the mathe¬ 
matical theory of the motion of t*ir we tind nothing to indi¬ 
cate, that sound should be diminished in cylindrical pipes. 
It appears on the contrary, that it oilght to be transmitted to 
an indefinite distance with the same intensity, deducting 
merely the diminution, that the friction of the air against 
the pipe might perhaps produce. To decide the question, 
and know positively whether sound were weakened in such 
an extraordinary degree, I resolved to remove or diminish 
all the causes of foreign and neighbouring noises, that 
might drown the sound I sought to hear. 1 went to the 
place of experiment only with Mr. Martin and two intelli¬ 
gent workmen, and chose for these experiments the stillest 
hours of the night, those from one to four in the morning. 

I then discovered, that my conjectures were well founded. 
We not onlv heard the two sounds of the hammer and bell 
so distinctly us to observe the intervals such as I have re¬ 
ported them; but even the lowest voice was heard so as 
perfectly to distinguish the words, and to keep up a con¬ 
versation on all the objects of the experiments. 1 wished to 
determine the point at which the voice ceases to be audible, 
but could uot accomplish it: words spoken as low as wheu 
we whisper a secret in another’s ear were heard and under* 
stood ; so that not to be heard there was but one resource, 
that of not speaking at all. 

From this experiment there can be no doubt, that words 
may be transmitted so as to be distinctly heard at a more 
considerable distance. Between a question and answer the 
interval was not greater, than was necessary for the trans¬ 
mission 
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(3 rave 3nd 
acute sounds 
j»ave equal ve¬ 
locity. 


mission of sound. For Mr. Martin and me, at the distance 
of <151 m. [1040 yds.], this time wes about 5*58." 

We also ascertained anew, that grave and acute sounds 
are transmitted with equal velocity, which is agreeable to 
theory, und ha* been several times observed. Tunes on the 
Playing on the flute, played at one extremity of the pipe, were transmitted 
to the other without nnv alteration in the intervals of tber 
different intonations. It appeared to me only, that the 
very high notes were not heard so well as the low notes; 
and sometimes, when they were extremely high, I lost them 
entirely; though I heard others that were lower, which, 
from the nature of the tune, I knew to be weaker than the 
Termer*. 

fyifeoufthe I also observed, that, in speaking through the pipe, J 
repeatedlyto beard my own voice repeated by several echoes, which sue- 
thespcJecr, ceeded each other at exactly equal intervals. In our last 
experiment I counted no less than six, about 0*5' di*. 
tant from each other. The last returned after a little less 
than 3 ; that is, in the turn* requisite for the transmission 
of the sound to the other end of the pipe. These pheno¬ 
mena occurred equally nt each extremity of the pipe, when 
we spoke into it. Of this [ satisfied myself by requesting 
Mr. Martin, through the pipe, to observe them, without 
columnnicating to him my results: and his, which he re¬ 
ported to me immediately in the same way, were perfectly 
similar. The number of echoes and their intervals were 
the same, ai d the total of the time was the same also; but 
the person who is .-(token to never hears but one sound. 

Lastly, detonation* capable of (troduciug a considerable 
agitation in the air were transmitted to the other end of the 
pipe with nn intensity proportional to their strength. Re¬ 
ports of a pistol fired at one cod occasioned a considerable 
explosion at the other. The air was driven out of the pipe 


feul the sound 
Si the oilier 
end -ingle 

petepationf. 


A pistol f red 
St out- aid 
VUv on* a 
caudle .it the 
ether. 


* Since this paper was road, I hare found, that the pjr.ou win playr i 
the flute,h:-vir % very v«.ah r-nild with difficulty bring out the high 

notes, And wa* frequent!) obliged to skip then) entirely. It ».i, ver> 
natural therefore, ih.i* l should not hear therm but I have thought pro¬ 
per to let iny furt arto. nr ion> ni, that the reader niay see l reported 
faithfully the smallest j>art»c» !a«- j ami that n»y veracity in thbcireufn- 
stance tiiai confirm the other rnw 1 ** l observed. 



113 


OBSERVATIONS AND EXPERIMENTS ON pUS. 

vith sufficient force to give the hand a smart blow, to drive 
light hu Stances uut of it to the distance of half a yard, and 
to extiuguinh a e,r«d!e, though it was y50 m. [1030 yds.] 
distant from the place where the pistol wait tired. ’ 


V. 

Observations and Experiments on Pus . By George 
Pearson, Jl 1 . 1 ). E . R . S. < 

(Concluded from p, 27 -J 
Section VII. Conclusions . 

nr 

JL HE statement of the properties of pus in the foregoing General 
inquiry I hope will be fouud to be true; and I suomit to the conclusions, 
judgment of others whether ormothe following inferences 
are legitimately established. 

1. That this fluid essentially consists of three dUtinctsub- p us conn us of 
stances, viz. 1. An ti.nmal oxide, which, among other pro- lll | } e ‘^'' unct 
pert ies, is distinguished by it* being white, opaque, smooth, 
of the form of tine curdy particles in water; not dissoluble 
in less than 1000 cold waters; upt coagulable into one tnas* 
like summ of blood by caloric, alcohol, &c.; only rendered 
more curdy by wBter from l 60 °to 170°; but readily diffusible. 

—2. A limpid fluid resembling .erum cf blood i&jts im¬ 
pregnations, and in its coagulability by caloric, alcohol, &c.,* 
in which the opaque oxide is diffusible but not dissoluble, 
and which is specifically lighter than that oxide.—3. Innu¬ 
merable spherical particles visible only by the microscope in 
this opaque oxide, and i$ small number in the limpid fluid; 
not coagulablc by any temperature to which hitherto exposed, 
and not destructible by many things which combine or de¬ 
stroy the opaque oxide; and these globules are specifically 
heavier than water*. 

& 

* My obliging? attentive pnpils, Mr. Eui/toi*, and Mr. Staksfeld, 
house-surgeons«>f the Lock hospital, collect**! for me a suffi.itmt qu.in* 
tity of gonoirhpal matter to determine, that it consisted of the three , 
ingiedients here ulatod. 
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2. That the risible curdy masses, as well as the fibrous 
or leafy parts, almost always contained in smaller or larger 
quantities in pus, may be considered as self-coagulated 
lymph, which in its fluid state is secreted without having 
the state of aggregation produced in it, like thut of the 
essential opaque oxide of pus.—Sect. VII, 1. 

3. That the reddish, the blackish, and the dark brown 
colour of pns depends upon the red part of the blood effused 
or secreted from the same vessels, or from contiguous ones 
which secrete pus. 

4. That on some occasions the clotty and irregularly 
figured masses found in the pus may depend upon disorgani¬ 
zation or breach of the contiguous solid parts. 

5. That whenever pus is foetid to the smell, a portion of 
it is in the state of putrefactive fermentation, which may be 
removed by ablutions with water. 

ti. That there are certain adventitious matters liable to be 
contained in pus not hitherto rendered palpable to the 
senses, but known by their effects in exciting contagious 
diseases; such as small-pox, syphilis, &c. These matters 
are produced by a specific action in the secretory organs of 
pus, by such matters themselves cither contained in the 
circulating blood, or* on the secreting surface. 

7. That the essential substances of which pus consists, as 
well as some of the adventitious ones (Sect. VII, 1 , 2, 3, 6), 
are separated from the blood by a peculiar organization be¬ 
longing, or attached to the blood-vessels: which organs of 
separation or secretion are not only excited to the action 
which produces pus in descased states, but they are evidently 
influenced by the states of other distant organs of the animal 
ceconomy; hence many varieties in the properties of the pu- 
ruleut matter. 

8. That the varieties ef purulent matter relate to diffe. 
renccs of quantity —the proportion of the essential substances 
(1)—-and the adventitious parts (2, 3, 4, 5,6,). The cream¬ 
like pus consisting of almost purely the opaque oxide and 
limpid liquid (I, 1, 2,). The curdy containing a large pro¬ 
portion of coagulated lymph, or broken down solids. The 
serous abounding in limpid fluid. The viscid depending 

upon 
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upon the coagulation, and perhaps, inspissation, by union 
of neutral salts with the opaque oxide* 

Q. That as tiie essential parts are secreted in a limpid state, Self-coagiw 
but presently become opaque, owing to a large proportion j^eblood'and^ 
spontaneously coagulating, and thus becoming the opaque serum separa- 
oxide, mixed with the serous liquid, and innumerable spheri- |^ n by wcre * 
cal particles (Sect. VII, I, 1, 2, 3), it seems reasonable to 
infer, that these matters are the self-coagulated lymph of 
the blood and serum, separated by the secretory organs; 
which act of secretion determines the subsequent state of 
aggregation of pus, and the globules are at the same time 
formed analogously to their formation by other secretory 
organs. How far they are those of the blood altered by 
secretion may be determined hereafter. It is a collateral 
proof of this inference, that very thick pus affords from 
one sixth to one seventh of exsiccated brittle residue, which, 
as I have found, is nearly the same pioportion afforded on 
the exsiccation of the buffy coat of inflamed blood; while 
very thin pus afloids on exsircation from one eighth to one 
eleventh of brittle residue, which is the proportion to be ex* 
pected from u mixture of serum of blood and 6elf-coagulated 
lymph, as l have ascertained. 

10. That the constunt inpreguating saline and earthy Saline and 
ingredients of pus are dissolved in the seious fluid ; and are 
all separable alougwith the serum, by ablutions aith watoi, 
from the opaque oxide (I), except a portion o f the phosphate 
of lime, 'llicse impregnations are the same as those of 
serum of blood, uud ot expectorated mucous matter, viz. 
muriate of soda; potash neutralized by animal matter or a 
destructible acid; phosphate of lime; ammonia neutralized 
probably by phosphoiic acid; with a sulphate, and traces of 
some other matters mentioned in roy former paper. The 
proportion of these impregnating substances i* as the pro¬ 
portion of limpid or serous cougulftble fluid, and of course 
inversely as the proportion of the opaque oxide of pus; but 
it varies in different cases in given proportions of this oxide, 
and the limpid fluid. In general, if not always, a given 
quantity of pus contains a smaller proportion of saline mat¬ 
ters than uu equal given quantity of expectorated mucous 
matter, but a given quantity of the limpid coagulated fluid 

I 2 contains 
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contains a greater proportion of saline matters than an equal 
given quantity of serum of blood. lienee the thicker the 
pus the less irritation to the sore which secrelesit, and com¬ 
monly the less the inflammatory or other action of the se¬ 
creting surface. In different cases, however, the proportion 
of impregnating saline substances to one another is liable to 
vary, especially that of phosphate of lime; hence, though 
rarely, calculi occur of this substance in the cavity of the 
abscess*. Hence too the exsiccated pus is liable to become 
soft and moist, from the proportion ot neutralized potash 
being greater than usual; «ml even deliquescence sometimes 
occurs of the exsiccated limpid fluid. 

12. That the same organs, according to their different 
states, secrete from the blood merely water impregnated 
with the saline substances of the serum of blood; also this 
fluid containing various proportions of coagulable matter 
like that of serum of blood; and serous fluid with self-coa* 
gulable lymph, which affords curdv'masses: likewise this 
serous fluid, together with this matter which coagulates of 
itself after secretion, highly impregnated with invisibly small 
particles, in such a state of aggregation, 11 s to constitute the 
thick opaque fluid called pus—which-states of the secretory 
organs are generally attended with inflammatory action, but 
frequently also without any symptpms of such action. 

13. That beside the consisteuce of pus depending upen 
the proportion of serous limpid liquid, and opaque matter, it 
also probably depends upon the mode and state of coagula¬ 
tion of the matter which affords this opaque part; analogously 
to the different states of consistence of the cougulatcd- blood 
itself, according to the different conditions of the animal 
(economy. 

According to the above inferences, 1 trust, a distinct and 
definite notion of the substance to be considered as pus is 


Stones in the , * Ou examining the lungs of a patient who died of pulmonary con- 
iongs. sumption, conr rations' were found in a large vomica from the sue of mus¬ 

tard seed to a pepper corn, witch Dr. E. N. Bancroft reserved for my 
inquiry. 1 found they consisted chiefly of phosphate of lime, with an 
unusually small proportion of animat matter, in another patient of Dr. 
Nevis son, matter was coughed up, consisting chiefly of phosphate of 
fuse and animal matter, nearly .cue of the former to three of the latter. 

exhibited 
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exhibited; and I do not comment on the different results of 
experiment and conclusions of other writers, because future 
observers only can determine the truth. What is and what • 

is not pus will now readily be acertaiued by a lew easy ex¬ 
periments; by the obvious properties; and by the considera¬ 
tion of the source of the mutter in question: provided, how¬ 
ever, that it he uumixed with certain other matters, by which 
disguise is produced. As already observed it is in pulmonic 
diseases that the ambiguity occurs; and physicians lay very 
considerable stress upon the nature of expectorated matter iu 
their practice and reasoning; l shall therefore eudeavonr to Puri form mat- 

elucidate the subiect by remarks on the puriform matter ter expecto- 
. , • V wad 

expectorated m different cases. 

1. An abscess occasioned by acute inflammation not only frum an ab. 
of a pleurisy, and peripneumony, but of other diseases which ycuVc^mlvn 
have not the symptoms of any one which fias received a de- manon; 
signation. He^e there ought to be no doubt; for the matter 

which is coughed up suddenly and abundantly on the bursting 
of the abscess is evidently pus with little mucus. Such mutter 
consists of the essential ingredients of pus, (Sect. VII, 1,) 
with generally the adventitious substances, (Sect. VII, ‘2, 3, 

4 ,)vie. coagulated lymph, menbranous or fibrous parts, and 
a small proportion of the red part of blood- 

2. Purulent expectoration from the rupture of abscesses, f ro m the rup- 

or vomicae of suppurated tubercles. In such cases there has tJr? 

... . ». , . . , . scesses of 

been a chronical cough with viscid sputum, commonly m suppurated 
persons of an advanced age. After this long continued dis- tubercles; 
ease, an abundant expectoration of quite a different kind 
from the former suddenly comes on; by which the patient 
often dies very speedily; sometimes immediately, being 
seemingly clioaked. This kind of matter evidently consists 
chiefly of the essential ingredients of pus (Sect. VII, 1,) with 
not only the adventitious substances, viz. clots of self-coagu¬ 
lated lymph, and sometimes the red part of blood, but also 
tnasses >v which are apparently the broken down solid parts, the 
cellular membrane, the vessels, and substance of the tubercles, 
in a disorganized state. The sufferer often says, such matter 
tastes sweet. The mucus is here in too small a proportion, 
and not intimately mixed, to occasion disguise. 

3. In the bronchitis, or inflammatory affection of the air in iuflam- 

tubes 
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tubes, ihe membrane remaining entire, attending various 
diseases, e. g. the measles, a fever with u cold, various con¬ 
tinued fevers, an expectoration of thin rrearplike matter 
occurs, at first gradually, but at last in great quantities, con¬ 
tinuing for a week or move. Although mucus is usually 
coughed up with this puriform substance, the two things 
generally remain in distinctly large masses. With liitleskill 
the opHque or puriform, fluid may he collected separately 
from the mucous matter. It will be found to consist almost 


purely of the three essential constituents of pus (Sect, VII, 
1,) there beingseldom .my adventitious substances. 

Muco-puru- 4. Muco-pqrulcnt, or commixed expectorated matter. 

lent matter. This kind is perhaps of the most frequent oreunence. It is 
that which many physicians know uot how to designate, some 
consider it to be pus, and others to be mucous matter. Tips 
contrariety of opinion arises from the want qf definite notions 
qf pus and mucus. Hence the parties are not aide to 
perceive, that in this kind of sputum exist many of the pro¬ 
perties of pus, and also of mucus. I have described it in 
my former paper on expectorated matter. Phil. Trans. 1809, 
P. II, p. 317*, under the denomination of opaque ropy 
mattery the third kind. I fuel no degradation in finding it 
necessary to confess, that a better acquaintance with the 
properties of pus has taught me, that 1 was in an errour, in 
considering this kind of expectorated matter to differ from 
other sorts merely in * he proportion, and pot in the kinds, of 
constituent parts. It now appears that the sputum in ques¬ 
tion possesses such properties as might be predicted to exist, 
from the known properties of pus and mucus separately, in 
case these two substances should be intimately commixed. 
Accordingly, the opacity; the straw colour; the greater 
density than mucus; the great globplarity under the micro¬ 
scope; the greater proportion of residue on evaporation to 
dryness, than from mucus ; the milky liquid on heating this 
matter; the milkiness on agitation in cold water ; are pror 
perties of pus. But the great viscidity, yet not increased by 
peutral salts; the less opacity than pqs; the less globularity 
than pus; the smaller porprotion of exsiccated residue than 


* Journal, vol. XXV, p. 219, 


from 
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from pus; the moisture*, or greater moisture on the ex¬ 
posure of the brittle residue to air, than from that of pus; 
the more difficult divisibility through cold water, and less 
degree of milkine»s than from pus: the great proportion of • 
leafy or fibrous masses on agitation in a very large quantity 
of cold water; the speedy putrescency; ore properties of 
mucus. The inode of coagulation by caloric at ] 60 °and 
upwards is such as might be expected from the commixture, 
wiz: in large masses of onrd in a milky liquid, instead of into 
one uniform mass like pus, or into small curdy masses in a 
very large proportion of a whey coloured liquid, like mucous 
sputum. Thick pus affords on evaporation to brittleness, J 
or £ nsidue; and transparent sputum of the consistence of 
jelly, gives about T ' T or -„V of such residue: hut this opaque 
matter under inquiry, affords T V or T ' x of brittle residue, ac¬ 
cording to the proportion of the two substances. I could 
not separate the supposed pus and mucus from one another, 
to exhibit them distinctly by water, or by any other means, 
ou account, as l conceive, of the intimate diffusion through 
one another, and their mutual cohesion, lint on evaporating 
the milky water, produced by agitating this sputum in it, or 
by letting it stand to collect the sediment, little else besides 
a mere congeries of globules seen under the microscope was 
thus obtained. For the same reason, on standing, a serous 
liquid like that of pus (Sect. Vii, I) does not separate, or 
only partially, from the opaque part, so as to render it pos¬ 
sible by ablution, to collect this coagulable liquid like that 
of pus: and the greater proportion of water, belonging to 
the mucus, occasions the coagulation by caloric, to afford 
only a milky liquid, instead of a uniform mass of curd. 

This kind of sputum, consistently with the phenomena. From secretion 
must be produced by secretion from the bronchial membrane ulcB * 

in its entire state, and not by ulceration or abscess. For it is 
secreted in many cases, at the rate of a pint or more in each 
24 hours, for weeks and months successively, and for 20 or 
more successive winters. Also many persons recover their 
good health after this secretion, and it is the usual termination 
favourably of pneumonia, bronchitis, &c. It is produced by 
any disease of great irritation of the lungs; as 1 have found 

from 
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Broken wind, from ossification of the bronchial or pulmonary arteries: from- 

calculi: from broken wind, or rupture of air cells, &c.* 

Secreted in It is secreted also in consequence of irritation of the bron- 

other cases, chial membrane bv tubercles, vomicce, water in the cavities of 

jxu«e. the chest, &c. The same kind of matter is secreted from the 

nose ou the.deciiue of a C'Uifitou severe coryza in many cases. 

Sometime., in- Jt appears then, that this kind of matter is a symptom of the 

dicate, dc-ath, most fatal, as well a* harmless diseases—it is u symptom in 
sometimes re- < . 1 

covery. ©tie case of the progress o t disease to death, and in auouier 

of the termination in health, by being seemingly a critical 
discharge. Perliaps, if these facts had been observed and 
* considered, numerous mistakes in prognostics would have 

been avoided, and better piactice have been employed; be¬ 
cause the nature of diseases would have been rightly under¬ 
stood. From this representation it is plain, that a just opinion 
cannot be given merely from the examination of the sputum, 
without considering the disease by which it is produced, or of 
which it is a sj mptom. 

The proportion must also be considered of the pus und 
mucus in sputum: it may be estimated, by attending to the 
properties of each, as above stated. 

Secretion of , Such a compound as the present scarcely is produced in 
iiiiico-|>ii r u- a 11 v other part, but in the bronchial, and inurou* membrane 
ot the nose, because ot the abundant sicretum ot mucus 
from these membranes. And when it is conceived, that both 
pus and muctis are secreted in a limpid state, from the same 
or at least contiguous organs, where they first intimately 
commix, and then become inspissated j it will appear reason¬ 
able, that they cannot be readily, or at all completely sepa¬ 
rated again from one another. There is indeed, in these 
cases, no necessity for the admission of the secretion of the 
limpid fluid of pus of abscesses (Sect. Vll, 1); for it ap¬ 
pears to me not unjust to consider mucus to be nothing 
more than the sernm of btood, altered in its composition 
and proportion of water, so as to produce a viscid texture. 
The secretory organs of the mucous membrane, by virtue of 
their peculiar power, separate from the blood, in health, 

* I believe this state of the lungs to have been first ascertained in 
. 1 broken winded iiorses, by Mr, Coloi&n. 

the 
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the mucus as above said, with some globules, and also a 
email proportion of the self-coagulable lymph ; which ap¬ 
pears, on agitating mucus in a large proportion of cold , 

water, iu the form of leafy and tibroiis masses*. The same 
secretory organs, it is easily conceivable, may, in a diseased 
stale, be excited to separate also self-coagulable matter 
from the blood v with more globules, in such a state as to 
become pus. Hence, such a commixture of the two t-uIn¬ 
stances must correspond to the opaque, viscid, expectorated 
sputum, of which I am writing. 

If I thought farther reasoning proper, it would be mani¬ 
fest, that all the phenomena, both in health and disease, be¬ 
longing to the v:ii ious kinds of sputum, consist with the 
theory above delivered. 


VI. 

Description of a Tachometer, or an Instrument to ascertain 
the Velocities of Machinery : by Mr. Bay an Donkin, of 
Fort Place , Bermondsey f. 

In the employment of machinery it is evidently of great Advantageous 
importance, to be provided with an easy and ready method 1 ^certain the 
for discovering at all times, whether the motion of the mudunoy. 
machine is quicker or slower than what is known to be best 
adapted for the object in view. This advantage, it is hoped, 
may be derived from the tachometer; foi 1 it is an instru¬ 
ment which requires only to be adjusted once for all to any 
particular machine, and then it will always tie ready with¬ 
out the help of calculation or of a time-piece, to indicate in¬ 
stantly upon inspection the slightest excess or defect in the 
actual velocity. 

• A front view of the tachometer is represented in fig. 1, An instrument 

and a side view in fig. 2, of PI. III. X \ Z, fig. 1, is the f oUdeScd 
vertical section of a wooden cup, made of box, which is P ° * C " 

* Serum of blood appears ulwray-j to contain self-caagulable lytnpta, 
which is deposited on standing; and this appearance led Gaber, Pringle, 
and Cullen, into the erroneous opinion of this deposit being pus itself. 

■f* Trans, ctf the Soc. of Arts, v-d. XXVlll, p. 185. The gold medal • 
was voted to Mr. Donkin for this invention. 
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drawn in eleuition at X, fig. 2. The whiter parts of the 
section, in fig. 1, represent what is solid, and the dark parts 
what is hollow. This cup is filled with mercury up to the 
level L L. fig. 1. Into the mercury is immersed the lower 
part of the upright glass tube A B, which is filled with co¬ 
loured spirits of wine, and open ot both ends, so that some 
of the mercury in the cup enters at the lower orifice, and 
when every thing is at rest, supports a long column of spi¬ 
rits, as represented in the figure. The bottom of the cup is 
fastened by a screw to a short vertical spindle D, so that 
when the spindle is whirled round, the cup, (the figure of 
winch is a solid of revolution) revolves at the same time 
round its axis, which coincides w ith that of the spindle. 

In consequence of this rotation, the mercury in the cup 
acquires a centrifugal force, by which its particles are 
thrown outwards, and that with the greater intensity, ac¬ 
cording as they are more distant from the axis, and accord¬ 
ing as the angular velocity is greater. Hence, on account 
of its fluidity, the mercury rises higher and higher as it re¬ 
cedes from the axis, and consequently sinks in the middle 
of the cup; this elevation at the sides, and consequent 
depression in the middle, increasing always with the velo¬ 
city of rotation. Now the mercury in the tube, though it 
does not revolve with the cup, cannot continue higher than 
the mercury immediately surrounding it, nor indeed so 
high, on account of the superincumbent column of spirits. 
Thus the mercury in the tube will sink, and consequently 
the spirits also; but as that part of the tube which is 
within the cup is much wider lhau the part above it, the 
depression of the spirits will be much greater than that of 
the mercury, being in the same proportion in which the 
square of the larger diameter exceeds the square of the 
Mmaller. 

Let us now suppose, that, by means of a cord passing 
round a small pulley F, and the wheel G, or H, or in any 
other convenient way, the spindle D is connected with the 
machine, the velocity of which is to be ascertained. In 
forming this connection, we must be cureful to arrange 
matters so, that, when the machine is moving at its quickest 
rate, the angular velocity of the cup shall not be so great 

a* 
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as to depress the spirits below C into the wider part of the 
tube. We are also, as iu the figure, to have a scale of 
inches and tenths applied to A C, the upper and narrower 
part of the tube, the numeration being carried downward ® 
from zero, which is to be placed at the point to which the 
column of spirits rises when the cup is at rest. 

Tneu the instrument will be adjusted, if we mark on the 
scale the point to which the column of spirits is depressed, 
when the machine is moving with the velocity required. 

But, as in many cases, and particularly in steam-engines, 
there is u continued oscillation of velocity, in these cases 
we have to note the two points oetween which the column 
oscillates during the most advantageous movement of the 
machine. 

Here it is proper to observe, that the height of the co- Correction for 
lumn of spirits will vary with the temperature, when other tem I >eraturc » 
circumstances are the same. On this account the scale 
ought to be movable; so that, by slipping it upwards or 
downwards, the zero may be placed at the point to which 
the column reaches when the cup is at rest; and thus the 
instrument may be adjusted to the particular temperature 
with the utmost facility, and with sufficient precision. The 
essential parts of the tachometer have now been mentioned, 
as well us the method ot adjustment; but certain circum- 
stances remain to be stated. 

The form of the cup is adapted to render a smaller quan¬ 
tity of mercury sufficient, than what must have been em¬ 
ployed either with a cylindrical or hemispherical vessel. 

In every case two precautions are necessary to be observed :• Precautions. 
First, That, when the cup is revolving with its greatest ve¬ 
locity, the mercury in the middle shall not sink so low as to 
allow any of the spirits in the tube to escape from the 
lower orifice; and that the mercury, when most distant 
from the axis, shall not be thrown out of the cup. Secondly, 

That, when the cup is at rest, the mercury shall rise so high 
above the lower end of the tube, that it may support a 
column of spirits of the proper length. 

Now in order that the quantity of mercury, consistent 
with these conditions, may be reduced to its minimum, it is 
necessary—first, that if M M, fig. 1, is the level of the mer v 

cury 
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cury at the axis when the cup is revolving with the greatest 
velocity, the upper,part M M X Y of the cl^p should! he of 
such a form, as to have the sides covered dhlv with a thin 

(S'' * ^ .r v 

film of the fluid ; and secondly, that for the purpose of 
raising the small quantity of ndercury to the level L L, 
which may support’ a proper height of spirits when the cup* 
is at rest;.the cavity ot the cup should he in a great mea¬ 
sure occupied by the block It K, having a cylindrical per- 
» fordtron in tire middle of it for the immersion of the lube, 
and leaving sufficient room within and around it for the 
mercury to move freely both along the sides of the tube end 
of the vessel. 


Form of the 
«up. 


The block K K is preserved in its pr,*>er position in the 
cup o? vessel X Y Z> by means of three narrow projecting 
slips or fibs placed at equal distances round it, and is kept 
from rising or floating upon ilic mercury by* two or three 
small irou or steel pins inserted" irh> the underside of the 
cover, near the aperture through vineh the tube passes. ' 

It would be extremely difficult m wever, nor is it bv any 
means important, to give to the cup the exact form, which 
would reduce the quantity of mercury to its minimum ; but 
we shall have t « sufficient approximation, which may be 
executed with great precision, if the part of the cup above 
Jil n is made a parabolic conoid, the vertex of the gene¬ 
rating parabola being at that point of the axis to which the 
mercury sinks at its lowest depression, and the dimensions 
of the parabola being determined in the following manner : 
Lei V G, figi 3, represent the ax»s of the cup, and Y the 


point, to which the mercury sinks at its lowest depression ; 
at any point/G above V, draw G H perpendicular to V G; 
let» he the nnmber of revolutions, which the cup is td per¬ 
form in 1' tftits quickest morion; let # be the number of ‘ 
inehes, wh^dh a body would describettniformly in I", with 
Um velocity acquired in falling from through a height 

g pwahola 

to be determined is that Which v* for its vertex, V G 

<, * fi' 1 *' t* > * 1 1 4 ' T j.3^5 4 * t“< 

fdf its ax^ snd GrH for its ordinate at G. The cup has a 
lid to prevent the mercury ft dm being fhrpwqout of it,' an 
ive^t which would take place vrith a very moderate velocity 

■V , * • Of 























DESCRIPTION OF A TACHOMETER. 


I US 


of rotation, unless the bides were raised to aB iocoqvepieot 
height; but the lid) by obstructing the elevation at the 
sides of the cap, tvill diminish the depression in the middle, 
and consequently the depression of spirits in the tube* on 
this account a cavity ip formed in the block immediately 
above the level L L, where the mercury stands wlien^ the 
cup is at rest; and thus a receptacle is given to the fluid 
which would otherwise disturb the centrifugal force, and 
impair the sensibility of the instrument* 

It will be observed, that the lower orifice of the tube is ^Ittou^oftb* 
turned upwards. By tj^ia means, after the tube hjap beep tube, 
tilled with spirits by su&ion, and its upper Orifice stopped 
with the huger, it may easily be conveyed to the cup and 
immersed in the quicksilver without any danger of t^ 
spirits escaping, a circumstance which otherwise it would be 
be extremely difficult tq prevent, tince no part of the tabs 
can be made capillary, consistently with that free passage to 
the fluids, which is essentially necessary to the operation of 
the instrument. 


We have next to attend to the method of putting the Method of set* 
tachometer in motion, whenever we wish to examine the ve- ^rumen^n 
locity of the machine. The pulley F, which is continually motion, 
whirling during the motion of the machine, has no cohnecS 
tion whatever with the cup, so long as the lever Q R is left 
to itself. But when this lever is raised, the hollow cone T, 
which is attached to the pulley and whirls along with it, is 
also raised, and emhwcbg a solid cone on the spindle of the 
cup, comtnunicates^he rotation by friction. When our ob¬ 
servation is made, we have only to allow the leyqr$© drop by 
its own weight, and the two cones will bo disengaged, and 
the cup remain at rest. , 

The fever Q R is connected by a vertical red to -another 


lever S, having at the extremity S a valve, which, when 
the lever <S Rtf Raised', had the tachometer is in ytiqn, is 
hftecUp from the $6p «f fee tube, ^eafeqcbeit fed hater- 


hand, when the lever Q R falls, and the cop is at test, the 


valve at $ closes the lube, and prevents the spirits from 
bong wasted by evaporation. t 

|t is lastly Id be remarked, that both fee sensibility and Increase of tire 
* the 
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sensibility and the range of the instrument may be infinitely increased $ 
inMroneiA ^ or > on *he one hand, by enlarging the proportion between 
the diameters of the wide and narrow parts of the tube, we 
enlarge in a much higher proportion the extent of s'-ale 
corresponding to any given variation of velocity : and on the 
other hand, by deepening the cup so as to admit when it 
is at rest a greater height of mercury above the lower end 
of the tube, we lengthen the col.unn of spirits which the 
mercury can support, and consequently enlarge the velo¬ 
city, which, with any given sensibility of the instrument, is 
requisite to depress the spirits to the bottom of the scale. 
Applicable to Hence the tachometer is capable of being employed in very 
rimenu. eXPe " delicate phi'osophical experiments, more especially as a scale 
might be applied to it, indicating equal increments of ve¬ 
locity. But in the present account it is merely intended to 
state how it may be adapted to detect in machinery every' 
deviation from the most advantageous movement. 


VII. 

A Mode of conveying Intelligence from a reconnoitring 
Party . In a Letter from a Correspondent . 


To W. NICHOLSON, Esq. 


SIR, 


Mode of con- I Herewith send you a model, which I denominate a Hip~ 
gtnce^byVre- pograph , and which appears to me likely to be of use in the 
connoitriug march of troops, &c. 


*arty. 


It may consist of any number of men and officers, but I 
conceite an officer and six men quite sufficient. The use it 
seems most adapted to is, when a mountain or high ground 
is in front, and it is wished by the commanding officer to 
know what may he on the other side, by dispatching such a 
number of men intelligence can be at once conveyed by 
changing the front of one or more men to express numbers, 
or permanent signals, as agreed on, as the boards of a tele¬ 
graph; and by the officer placing himself on either flank, 
centre, or rear, the numbers would be quadrupled. I know 

by 
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by experience it may be distinguished at a great distance; 
Should you think this worthy of notice, it will be a satis¬ 
faction to. 

Sir, your obedient servant, 

August , 1811. II. I. B. 

The model consists of little tin casts of six horse soldiers 
and one officer, see PI. Ill, tig. 4. These are placed on a 
slip of wood, and each is movable on a pivot, so that it may 
be turned into any position. 


VIII. 

Description of a Machine for separating Iron Filings from 
their Mixture with other Metals : by Mr. J. D. Ross, 

Princes Street t Soho*. 

SIR, 

I Hope you will be pleased to lay before the gentlemen Machine for 
of the Society of Arts &c. the model of a machine, which I separating lion 
have invented to separate iron-filings, turnings, &c., from othw matteis, 
those of brass or finer metals, in place of the slow and tedi¬ 
ous process hitherto employed, which is by a common 
magnet held in the hand. By my invention many magnets 
may now be employed at once, combined and attached to a 
machine on a large scale. The magnetic hammers are so 
contrived as to take up the iron-filings from the mixture of 
them with other filings, or metallic particles, placed in the 
trays or end boxes, and drop them into the receiving box 
in the centre, which is effected by the alternate motion of a 
winch-handle, working the two magnetic hammers placed 
at two angles of a quadrant or anchor. In proportion to 
the power of the magnets, and to the force of the blow 
given by the hammers, a great quantity of iron is separated 
from the brass, by the alternate motion, and dropped into 
the receiver placed in the centre of the machine. 

i have shown the model to persons engaged in various 

• Trans, of the Soc. of Arts, Ac., voI./XXVIll, p, 806. Five gu»-, * 
pms were voted to Mr. Rosa for thi» invention. 


metallic 
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lpfblUic works*, who give me great encourageflnent by theif 
rifpfcetures and sanction* and I hope it wilt meet with the 
approbation* * * \ 

‘ ‘ ' * «* % 4fM»4$r, 

Xpuhtytet e^e&aat and humble servant* 

J.D. £OSS* 


to Mfa |tosijl Jfrlachine for separating Iron 
thm dfBrw*%ot otter Metals, Figs. 1 and 3, 

mv. * ' 


Description of ->jOn po totijl of brass* and B a handle upon the end of it: 
the machine. ^«j^.Qf brass in form of an anchor* at each end of 

•which a botse^hoe magnet is fixed* in the manner shown 
kifig* iffldteta f is the arch of the anchor* and da piece of 
brass thrift# „a hole through it to receive the legs e t of the 
OMg&jtt* width is fixed to the arch by a screw f, tapped into 
ihe arch. The anchor is mounted upon the pivots of the 
axisAiin a fiame E, which encloses it; du the outside of 
the frame are two blocks 1 'of wood* FF» in each of which a 
hollow or tray is formed to receive the filings which aie 
to be separated from the iron, they contain in these hollows* 
Its mode of The magnets fixed at the ends of the anchor strike upon the 
operation. filings, and select, by the magnetic atti action, all the iron 
among them; the anchor is then turned over by the handle 
B, and the opposite magnet strike* iti the pthn hollow F* 
At this time the other magnet is just over the axis, and by 
the )erk of its opposite sinking the block F, the lion^fihngs 
are shuktn off* and fall down on the bottom of the flame* 
or receiver* la this warmer tHe* toudk B» being mo\ed 
backwards and Ibmeferdsi Sirik«t» the-magnets alternately u> 
tbe two blocks F; anp at the same tune.that one strikes* 
the opposite -is olkaied from the item it has picked up by the 
shock* if w a screen ,of tWa' board to prevent the tilings 


beii£ttt*ttxred. ‘ 

i* i 

*|5w»r w». ®o»*« «* 

Vetttifitffof $ Ipscb'mo^pr separaVng iwat-^fspi, lurmfig'-, &«,* from those 
of bnss or finer meials, as likely ip prove extremely useful in v.rioiu 
* tranches of Workers *n metal. 
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IX. 

A hew Method of constructing Sash Windows, so as t j be 
cleaned or repaired without the necessity of any Person 
going on the outside of the House : by Q. Marshall, jVb. 

15, Cecil Court, St, Martin's LaruP* 

sm. 

In consequence of the numerous accidents, which ode or Accident? 
from Cleaning and painting the outside of windows, I beg 
leave to submit to the inspection of the Society a model of quenw 
a sash-window, which, if it meets their approbation, and be¬ 
comes generally adopted, will, I think, save the life of 
many a fellow-creature; because the present mode of clean¬ 
ing or painting the outside of windows is generally done by 
persons leaning out of the window, or getting upon R plank* 
or some other convenience made for the purpose, and pro¬ 
jecting on the outside of the honse; hence, from careless¬ 
ness and inattention, many fatal accidents have occurred, 
and the services of many persons lost to their families and 
the public* One instance of this kind happened about 
three weeks ago to a than, who was standing on a board 
Cleaning the outside of a window, when, the board giving 
tray, as frequently happens, the man was precipitated, and 
impaled upon the Spikes of the iron pales, which enclosed 
the area below, whence he was conveyed to the hospital 
with no hopes of recovery. This unhappy man, I was in¬ 
formed, had a large family depending upon him for sub¬ 
sistence. 1 was so shocked with the circumstance, that I 
was not easy till 1 had made the model, which ! thought 
would be the means of preventing similar accidents. This 
model 1 beg leave to lay before the Society, and if it should Coatrivanc* t» 
be so fortunate as to meet with their encouragement, 1 will preTBQl ***** 
receive any donation from them with thankfulness, and 
have no doubt that it wilt be found to possess many ad¬ 
vantages. In appearance it resembles a common sath, and 
the upper or lower sheet may he moT*d up and down in a 

i ^ 

• Traqs. of the Soc. of Am, Jfc«.„ vol, X^VllI, p* 8Q0. Fifteen 
guineas were voted to Mr Marshall. 

Vol. XXX.—Oct. 1811. 1C 
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vantage. 


The expense 
ti«fiuig, either 
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similar manner; beside which, by pushing two small springs 
back in the upper sheet, and at the same time pulling the 
sash inwards, you may turn the outside of the sash towards 
you, into the room, so that it may be easily painted, glazed, 
or cleaned by a person standing within the room, without 
the necessity of removing the slips or headings, by doiug 
which, in the common mode, the gla-s is frequently 
broken and the beads lost, left loose, or mismatched, and a 
considerable expense incurred. By turning the lower sash 
of my invention in a horizontal or inclining direction, yon 
can look into the street without being wet in raiuy weather, 
or the rain driving into the room and damaging the furni¬ 
ture. Old wiudows may be nltered to act upon this princi¬ 
ple, at an expense of twelve shillings per window; and new 
sashes and frames may be thus made for only six shillings 
more than the common price. 

1 remain, Sir, 

Your obedient humble Servant, 
GEORGE MARSHALL. 


Reference to the Delineation of Mr. Marshall's Window - 

Sash, fig. 3, FI. IV- 

Explanationof A A represents the window-frame; B B the lower, and 
the plate. C Q the upper sash. The frame A A is fitted with grooves, 
weights, and pullies, in the usual manner; the fillets on 
the sash, which enter the grooves, are not made in the same 
piece with the sash-frame, but fastened thereto by pivots 
about the middle of the sash ; upon these pivots the sash can 
be turned as at C C, so as to get at the outside without 
disturbing the fillets or grooves; when the sash is placed 
vertically, as at B B, two spring-catches at a a shoot into 
and take hold of the sliding fillets, so that in this state the 
sash slides, up or down in the usual manner ; but it can be 
immediately released, and turned inside out, by pushing 
back the springs, and at the same time pulling the sash in¬ 
wards; this turns the outside towards the room, so that the 
sash may easily be painted, glazed, or cleaned on the out¬ 
side by a person within the room,, without removing the 
« beads, which confine the sash to slide up and down verti¬ 
cally ; in the common way these beads are frequently broken 

or 
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or misplaced, and cause considerable trouble by being 
always loose. By inclining the sash on its pivots, the highest 
point being within the room, the window may be left open 
i u the most severe rain without danger ofany entering the room, 
and a person may look out into the street without being wet. 

X. 

Observations on the peculiar Appearances of those Meteors 
commonly called Shooting Stars . In a Letter from Tho¬ 
mas Forster, Esq, 

To W. NICHOLSON, Esq. 

SIR, 

NCE more I trouble you with some meteorological ob- Peculiarity in 
serrations, which, if you think worthy, I shall be obliged to stlueofthe at* 
you to iusert in your next. In a former number of youv inosphere. 
Journal I noticed an apparent peculiarity in the electric 
state of the atmosphere, during which the action of Mr. De 
Luc’s aerial electroscope was very irregular. The principal 
circumstances, which characterised such a state of the at¬ 
mospherical electricity, were the continual appearance of 
the cirrus cloud, which, like Proteus, was for ever changing 
its shape, and presenting itself to theeye under new figures; 
the* prevalence of strong easterly and. variable winds; and 
dry air. Among other circumstances 1 remarked the ap¬ 
pearance of numerous small meteors, or falling stars as they 
are commonly called, during the night. 

The same kind ot weather has returned again this autumn, Similar appeai- 

marked bv similar circumstances, and the small meteors have iu,c< ; i *g ain r «- 

curnng. 

again been numerous. On this last circumstance Id well par- 
. ticularly; for I have observed, that these meteors vary very Shooting stare 
considerably in appearance according to the kind of weather him ' different 
which prevails. Those which I have alluded to, and which * 1>i>c * ,rdnces ' 
are usually seen during the prevalence of clear dry weather 
and easterly winds, are small, they shoot along very ra¬ 
pidly, and leave little or no train behind them; they have 
so much the colour and general appearance of the stars, that 
they have hence received their vulgar appellation. Si- * 

K 2 tuilar 





132 


Some of a pe¬ 
culiar appear- 
anee noticed. 


These have 
been stum only 
in the clear in¬ 
terval* of 
showery wea¬ 
ther, followed 
by high winds. 

Alluded to bj 

1 iigtl. 


A stationary 
■tetor. 


OBSERVATIONS ON MOOTING STARS. 

milar to these are those which are common in clear frosty 
winter nights* Larger ones than these generally attend 
warm, summer evenings, particularly when cirro-cumulus 
and thunder clouds abound*, with easterly winds. On the 
10th of last month, a showery day with northerly wind was 
followed by a very clear night abounding with small me¬ 
teors, but they were of a very peculiar and unusual kind, 
being of a blueisb white colour, like the burning of phos¬ 
phorus, and they left long trains behind them, of the same 
colour, which lasted for two or three seconds after their ex¬ 
tinction. 1 suppose in the space of an hour I saw above 
thirty of them, but they were all of this kind, and left the 
long white tails, which remained for some seconds in the 
tract in which the stars had gone. 

Thesekind ofmeteors arc strikingly different from the com¬ 
mon kind noticed above; 1 haie sometimes seen them be¬ 
fore, but it has always been in the clear intervals of showery 
weather, previous to the occurrence of high wind: it was 
probably this 6ori of meteor to which Virgil alluded as a 
prognostic of windy weather. 

Scepe etiam Stellas vento impendente, videbir. 

Prc'cipites caelo labi, noctisque per umbram 

Flammarum longos a tergo albescere tract us. 

Georg lib. i t v." Go, 

On the evening of the 25th of last June I saw a meteor, 
which was a perfectly stationary accensiou, and lasted 
scarcely a second ; it was followed by many days of damp 
rainy weather. 

1 wish that Meteorologists would note down the peculia¬ 
rities observable in meteors in their monthly journals. 

I shall conclude by observing, that, if these considerations 
should appear trifling and frivolous to any of your readers, 
it must be remembered, that it is only by accurate and re¬ 
peated observation of a multitude of phenomena, that the 
science of meteorology can be brought to any degree of per¬ 
fection. 

I remain, Sir, yours &c. 

Clapton , Sept, the 18tf, THOMAS FORSTER. 

1811. 

*1 do not allude to those very large meteors, which occasionally ap¬ 
pear : Such far example, as that seen in August, 1783. 

XL 
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XI. 

On the Composition of Zeolite . By James Smithson, Esq* 

F.R. 

.INERAL bodies being, m fact, native chemical pre- Specie* of mi. 
par>itions, perfectly analogous to those of the laboratory of 
art, it is only by chemical means, that their species can be only by cb*> 
ascertained with any degree of certainty, especially under nnslr ** 
all ihe variations of mechanical state and intimate admix* 
tun witn each other, to which *hey are subject. 

And accordingly, we see those methods, which profess to 
supersede the necessity of chemistry in mineralogy, and to 
decide upon the species of it by other means than hers, yet 
bring an unavoidable tribute of homage to her superior 
powers, by turning to her for a solution of the difficulties, 
which continually arise to them ; and to obtain firm grounds 
to relinquish or adopt the conclusions, to which the princi¬ 
ples they employ lead them. 

Zeolite and natrolite have been universally admitted to be Zeolite and na- 
species distinct from each other, from Mr. Klaproth having posc-d^bc di»- 
discovered a considerable quantity of soda and no lime, in tinct species, 
the composition of the latter, while Mr. VHuqutlin had not 
found any portion of either of the fixed alkalis, but a consi¬ 
derable one of lime, in his analysis of zeolitef. 

The natrolite has been lately diet with under a regular 
crystalline form, and this form appears to be perfectly si¬ 
milar to that of zeolite; but Mr. Haiiy has not judged him¬ 
self warranted by this circumstance, to consider these two 
bodies as of the same species, because zeolite, he says, 

“ does not contain an atom of soda£.” 

1 had many years ago found soda in what I considered to Soda found m 
be zeolites, which l had collected in the island of St&ffa, j^ioagtgo- 
having formed Glauber’s salt by treating them with sulphu- '* 

ric acid; and I have since repeatedly ascertained the pre¬ 
sence of the same principle in similar stones from various 

• Phi). Tran*, for 1811, p. 171. + Journal det Mines, No. XIIV. 

X Journal dcs Mines, No. CL, Juin 1809, p.458. * 
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other places; and Dr. Hutton and Dr. Kenned}’ had like¬ 
wise detected soda in bodies, to which they gave the name 
of zeolite. 

bin i 1 >'ir ider.- T o e was, however, no certainty i that the subjects of any 

ti!v w::h . * J J 

I tarn’s me>o °f these experiments were of the same nature as what Mr, 

fyjieiH.t a a cer- Vauquelin had examined, were of that species which Mr. 

taincd. rr - 

Hauy calls mesotvpe. 

A spe'-im’-n Mr. Haiiv was so obliging as to send me lately some sue- 

I, a ■ cimeua of m nera.s. I heie happened to be among tlicm a 

cluster of zeolite in rectangular tetrahedral prisms, termi¬ 
nated by obtuse tetrahedral pyramids, the faces of which 
coincided with those of the prism. These crystals were of 
a considerable size, and perfectly homogeneous, and labelled 
by himstlf “ AJrsotype pyrami lce du depart, du Put/ de 
Domed' I availed myself of this very favourable opportu¬ 
nity, to ascertain whether the tnesolype of Mr. Hzuy and 
natrohie difl or did not differ iu their composition, and the 
results of the experiments have been entirely unfavourable 
to their separation, as the following account of them wiil 
show. 


This zeolite, 10 grains of this zeolite being kept red hot for five mi- 

ox me-trv jiv, notes lost 0*75 of a grain, and became opaque and friable. I u 
scalj-td. n r * 

a second experiment, 10 grams, being exposed lor 10 mi¬ 
nutes to a stronger fire, lo-t 0p5 of a grain, and consolidated 
into a hard transpaieut state. 

10 gmins of this zeolite, which had not been heated, were 
reduced to a fine uoniitT, and diluted muiiatic acid poured 
upon it. On standing some hours, without any application 
of hen:, the zeolite euthely dissolved, and some, hours after, 
the solution became ajt’ly: this jelly was evaporated to a 
drv state, and then made icd hot. 

Water was repeatedly poured on this ignited matter, till 
nothing more could he extracted from it. This solution was 
gently evaporated to a dry state, and this residuum made 
slightly red hot. it then weighed 3'15 grams, it was mu¬ 
riate of soda. 

The solution of this muriate of soda, being tried with so¬ 
lutions of carbouate of ammonia and oxalic acid, did not 
• afford the least precipitate, which would have happened 

had 
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had the zeolite contained any lime, as the muriate of lime* 
would not have been decomposed by the ignition. 

The remaining matter, from which this muriate of soda * 
had been extracted, was repeatedly digested with marine 
acid, till all that was soluble was dissolved. What remained 
was silica, and, after being made red hot, weighed 4*9 grains. 

The muriatic solution, which had been decanted off from 
the siiua, was exhaled to a dry state, and the matter left 
inside lid hot. Jt was alumina. 

To discover whether any magnesia was contained among 
th is rilumiua, it was dissolved in sulphuric acid, the solution 
evaporated to n diy state, and ignited. Water did extiact 
some saline matter from this ignited alumina, but it had 
not at all the appearance of sulphate of magnesia, and 
proved to be some sulphate of alumina, which had escaped 
decomposition, for on an addition of sulphate of ammonia 
to it, it produced crystals of compound sulphate of alumi¬ 
na and ammonia, in regular octahedron.'. 

This alum and alumina were again mixed and digested 
in ammonia, and the whole dried and made red hot. The 
alumina left weighed 3-1 grains. 

Being suspected to contain still some sulphuric acid, this 
alumina was dissolved in nitric acid, and an excess of ace¬ 
tate of barytes added. A precipitate of sulphate of barytes 
fell, which after being edulcorated and made red hot, 
weighed l* £ 2 grains. If we admit j of sulphate of baryte*- to 
be •sulphuric acid, the quantity of the alumina will be 
~ 3' l — 0’4 rr 2 '7 grains. 

From the experiments of Dr. Marcetf, it appears, that 
3M5 grains of muriate of soda afford 1*7 gram of soda. 

Hence, according to the foregoing experiments, the 10 j ts component 


grains of zeolite analysed consisted of pans. 

Silica.... 4 ’ye 

Alumina . 2*70 

Soda .. 1*70 

Ice. 0*y5 


10-25 

* These names are retained for the present, as being lam■ liar, thoujr h 
since Mr. Dav\\» important discovery of ttye nature of wild’ wa? called 
oximuriat carid, the substances, to which they are applied, arc known not • 
tv be salts, but metallic compounds analogous to oxides, 

* Phil. Trans. Ii07 : or Journal, vol. XX, p. 30, 
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As these experiments had been undertaken more for the 
purpose of ascertaining the nature of ;he component parts 
of this zeolite than their proportions, the object of them was 
considered as accomplished) although perfect accuracy'in 
the latter respect had not been attained, apd which, indeed, 
the analysis we possess of natrolite by the illustrious chemist 
of Berlin renders unnecessary. 

1 am induced to prefer the name of zeolite for this spe¬ 
cies of stone, to any other name, from an unwillingness to 
obliterate entirely from the nomenclature of mineralogy, 
while arbitrary names ore retained in it, all trace of one of 
the discoveries of the greatest mineralogist who has yet ap¬ 
peared ; and which, at the time it was made, was considered 
as, and was, a very considerable one, being the first addition 
of an earthy species, made by scientific means, to those es¬ 
tablished immemorially by miners and lapidaries, and hence 
having, with tungsten and nickel, led the way to the great 
and brilliant extension, which mineralogy has since re¬ 
ceived. And, of the severe) substances, which, from the 
state of science in his time, certain common qualities in¬ 
duced Baron Cvonstedt to associate together under the name 
of zeolite; it is this which lias been most immediately un¬ 
derstood as suoh, and the qualities of which have been as¬ 
sumed as the characteristic ones of the species. 

Indeed, 1 think, that the name imposed on a substance 
by the discoverer of it ought to be held in some degree sa¬ 
cred, and not altered without the most urgent necessity for 
doing it. It is but o feeble and just retribution of respect 
for the service, which he has rendered to science. 

Professor Struve, of Lausanne, whose skill in mineralogy 
is well known, having mentioned to me, in one of hit letters, 
that, from some experiments of his own, be was led to sus¬ 
pect the existence of phosphoric acid in several stones, and 
particularly in the zeolite of Auvergne, I. have directed my 
inquiries to this point, hut have not found the phosphoric, 
dr any other acknowledged mineral acid, in this zeolite. 

Many persons, from experiencing much difficulty in 
comprehending the combination together of the earths, 
have been led to suppose the existence of undiscovered 
acids >P stony crystals. If quartz be itself considered as an 

acid. 
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odd, to which order of bodies its qualities much more nearly 
assimilate it, than to the earths, their composition becomes 
readily intelligible. They will then be neutral salts, sili¬ 
cate*, either simple or compound. Zeolite will be a com¬ 
pound salt, a hydrated silicate of alumina and soda, and 
hence a compound of alumina not very dissimilar to alum. 

And topaz, the singular ingredients of which, discovered by 
Mr. Klaproth, have called forth a query from the cele¬ 
brated Mr. Vauquelin, with regard to the mode of their ex¬ 
istence together*, will he likewise a compound salt, consist¬ 
ing of silicate of alumina, and fluute of alumina. 

Our acquaintance with the composition of the several I s wolite a hy. 
mineral substances, is yet far too inaccurate, to render it ^^ n j.°> ur " 
possible to point out with any degree of certainty the one 
of which zeolite is a hydrate, however the agreement of the 
-two substances in the nature of their constituent parts, and 
in their being both electrical by heat, directs conjecture 
towards tourmaline. 

St, James's Place, Jan, 23, 1811. 

Addition to the Account of native Minium . 

After 1 had communicated to the President the account 
of the discovery of native minium, printed in the Philoso¬ 
phical Transactions for ISOdf, 1 learned, that this ore came 
from the lead mines of Breylau in Westphalia. 


XII. 

Extract from a Paper communicated to the American Philo¬ 
sophical Society on the Discovery of Palladium in a Native 
AUoy of Gold i by Mr, I, Cloud, Director of the Chemi¬ 
cal Protome at the Mint of the United Statef$. 

Jn 1807 about 890 ounces of gold bullion were brought q 0 j,i f rom 

into the mint of the Uoited States. They consisted of 120 ^ onuguet * 

J America. 

* A mules du Museum d’Hist. Nat. tome 6, p, 24. 
f See Journal, vol. XVI, p, 127. ' 

X Anh«l. d* Chim. vol LXX1V, p. 99. 
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SATIVE ALLOY OF GOLD AND PALLADIUM. 

email ingots, each stamped on one side with the arms ©f 
Portugal, and the inscription Kio das moults, and on the 
other with a globe. The fineness of each ingot too was 
marked on it. Among these were two diiltving iroin the 
others so much in colour, that JV1 *- Cloud preserved one, 
weighing 3 oz, 11 dwts, 12 grs, to examine it. The fol¬ 
lowing were the experiments he made. 

1. Nitroniunatic acid was employed on one peri on of the 
ingot, to find whether it contained any shier; and none 
was discovered. 

. 2. Twenty four carats were mixed with 4d carats of fine 

silver, and cupelled with lead, to separa■«. ait) oxidublc 
metal that might be present: but theie was iio diminution 
of weight, consequently the alloy contained uo metal easily 
oxidable. 

3. The fine metals of the preceding experiment were 
flattened between rollers, and subjected to the action of 
pure nitiic acid. The silver and the native alloy mixed 
with the gold, were dissolved by the acid, which acquired a 
deep brown red colour. The metal that remained, washed 
with pure water, and dried by the fire, weighed 22 carats 
]| gr. It had all the appearanceoi line gold. 

4. The metals not dissolved in the latter experiment were 
subjected to the action of nitromuriatic acid. The whole 
was dissolved, except a small quantity of silver, which had 
escaped the action of the nitric acid. The solution was as¬ 
sayed with muriate of ammonia, and other tests, from an ex¬ 
pectation of finding platina, but no trace of this metal was 
discovered. The gold thrown down was pure to », J T 

5. Pure muriatic acid was poured into the metallic solu¬ 
tion resulting from Exp. 3, till the silver was completely 
thrown down, and the acid was in considerable excess. 
None of the colouring matter was precipitated 4Y6m the so¬ 
lution, which remained red, and did not appear at all 
changed, notwithstanding the precipitation of the silver. 

From these preliminary experiments it appeared, that the 
alloy was a compound of*gold and some metal capable of re¬ 
sisting cupellation, and soluble troth in nitric and nitro- 
muriatic acids. In adopting the following mode of analysis 

evident 
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evident proofs of the existence of a metal possessing all the 
properties of palladium were obtained. 

I. The whole ingot was combined with twice its weight of Analyst of 
fine silver, and cupelled with lead equal in weight to the die whole, 
mixture. 

II. The cupelled metals were reduced to thin plates, aud 
kept in boiling nitiic acid till the silver and palladium were 
dissolved. The deep brown red solution was decanted, and 
the remaining gold washed with distilled water, which was 
afterward mixed with the decanted solution. 

III. Pure muriatic acid was added to the preceding solu¬ 
tion, till it was in excess, and nothing more fell down. The 
liquid retaining its red colour was decanted off, and the pre- 
cipiiate washed with distilled water. The waters of elutri- 
utiori were added to the decanted liquor, which then held 
nothing in solution but palladium. 

IV. A solution of pure potash * was poured into the me¬ 
tallic solution of the preceding experiment, till the whole of 
the palladium was thrown down in a brown flocculent pre¬ 
cipitate. This was wuahed with distilled water, collected on 
a filter, and dried. 

V. A portion of the precipitate obtained in this experi¬ 
ment was put into a crucible without addition, and exposed 
to a heat of about tiO u of Wedgwood; when a metallic 
button of palladium was obtained of the spec, grav, of 
11 041. 

VI. Another portion of the precipitate of Exp. IV was 
mixed with black flux, and exposed to the same degree of 
heat as in the preceding experiment. The result was the 
same. 

s* 

A metal supposed to be palladium, thus obtained from a a q 0y wai 
source where it was not known to exist, required to be com- palladium; 
pared with the palladium obtained from crude plutiua, to 
confirm its identity.* Comparative experiments were accord¬ 
ingly made with prussiaic of mercury, fresh muriate of tin, 
aud other tests. The metals from these two sources did not 
exhibit the least difference. 


Native gold is never found perfectly pure. Hitherto it and no other 

( was present* 

* Carbonate of potash will not answer so well, because part of the. 


palladium would remain dissolved in the carbonic acid. 


has 
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lias always been seen alloyed with silver or copper, and most 
commonly with both, and with other metals also. The 
gold that was the subject of the preceding experiments ap¬ 
pears to have been alloyed with palladium alone. If it had 
been alloyed with any other metal, except silver or platins, 
the experiment No. II would have shown it; and silver 
would hove been discovered by the first experiment, and 
platina by the fourth. 


XIII. 


Analysis of the Cement of an antique Mosaic, found at Rome; 

Inf Mr. D’Arcdt *. 


The «rrnent 
described. 


Analysis of it 


JL HIS cement is of a yellowish white, very compact, with¬ 
out grains, and pretty hard. It blackens a little in the fire. 
Before calcination it effervesces briskly : but after it has 
been calcined, nitrous acid dissolves it without evolving any 
carbonic acid. In the former case a few yellowish flocks 
remain, and some fragments of a reddish brown colour, 
but little compact, and resembling the porous lavas, or puz- 
zolana. The yellowish flocks are destructible in the fire. 

Sulphuric acid precipitates nothing from these solutions, 
therefore they contain no lead. 

Ammoniac throws down only a little alumine and oxide 
of iron. 

5 gram. {77*29 grs] of this cement, calcined under a muf¬ 
fle for eight hours, no longer effervesced, and weighed only 
2*815 gr- [43*48 grs]; jvhich indicates in 100 parts 
56*3 of quicklime; and 

43*7 of vegetable or animal matter and carbonic acid. 

10 grammes of this cement left 4*1 of carbonic acid, when 
acted on by nitric acid. We have therefore in 100 parts 
59 of quicklime and animal or vegetable matter, and 
41 of carbonic acid. 


* Ann. de Chim. vol LXX1V, p. 313. This cement was sent by Mr. 
beiloni, Director of the Imperial School of Mosaic, who considered it 
( as one of the best cements the ancients had employed in the fabrication 
* ef their mosaics, and of their pavements in compartment*. 


On 
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On comparing these two analyses we find, that the cement 


contains iu 100 parts 

Quicklime .....56*3 

Carbonic acid...41 

Vegetable or animal matter... 2*7 


100*0 

In this cement, we see, the lime, if it were employed The Kme 
quirk, has resumed from the air, and in the lapse of time, 581 
nearly all the carbonic add necessary for its saturation. 

This is the first time of my observing this fact. As I This singular, 
have never found the lime in mortar, however ancient, satu¬ 
rated with carbonic acid, I am inclined to suppose, that the 
vegetable or animal matter, that served as a gluten, pro- How effected, 
looted the absorption of carbonic acid ; or rather, that the 
cement in question was made with carbonate of lime (whit¬ 
ing), and not with quicklime. 

Iu the latter case about 97 parts of carbonate offline, and 
3 of oil, glue, or cheese, must have been employed. 

In the former the cement would have been composed of 
about 5b parts of quicklime to 3 of vegetable or animal 
matter. 

It is obvious, that these proportions, which are found at 
present to form the cement in question, were not followed 
in its preparation. 

If oil were employed, it would have increased in weight 
in drying; and then less than 0*03 must haye been used, 
which appears to me impossible. 

It is more than probable therefore, that the substance em- Its probable 
ployed was analogous to the caseous part of milk, and then « ora P®*i* toa » 
it would have diminished in weight by losing the water it 
contained, which served to reduce to a paste the lime or 
carbonate of lime. 

From this analysis it appears, that the cement was very 
simple; end that those we now compose on the same prin¬ 
ciple would become equally hard in time. 


XIV. 
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NOTES. 

Eighth Mo. II. Cumwlostratus, d-insR about noon, but which soon 
after clispei sing, a brilliant sunset eusued 12. a. m. cloudy: windS.W. 
13 . A few drops at intervals : ram in the S. by inosculation. 14 . a. in. 
Cumulus, w:th haze gradually increasing above: p. m. clouds below dis¬ 
perse : a fine elevated veil of citrus , coloured at sunset. 15. Elevated 
clou op, with traces of cumulus: some large drops about noon : at sun* 
set, the westei u sky richh coloured with red and yellow, on cirrocumulus 
passing to cirrostratus-. windy night. lO. a. in. Windy: p. m. small 
raiu: clear evening, with coloured cirrus and cinocumulus. IS. Evening, 
large cirri, pointing upwards. 19. a in. Thunder showers, chiefly to 
8 S. \V. and N. A strong variable charge in the insulated conductor. 
6 p. in. Fair and w indy, with cumulosttulus. 20, 21. Windy : much dew. 
22. Light rain a. in.: showers p. m. 23 . Misty morning: cumulus, 
with (irmslratus from the S.: about one, these inosculated, aud showers 
prevailed, p m. 24 . Misty morning: cumuloslratus : a few drops of 
rain evening, cirrostratus. H 5 . Misty, and raining at 8* a. in. Wind 
8 E. Evening, cumuloslratus evaporating, beneath a veil of firms, which 
at the uiomeut of sunset, was of a light silver grey, and during twilight, 
passed through yellow, orange, red, and purple, to dull grey; and lastly 
became again somewhat red much dew, «ith a very moist air. 26. A 
small lunar halo, on clouds moving in a northerly current 27. Windy, 
a. m. ■ small ram, evening much dew. 28. V\ indy. 30. a m. Ci,ius, 
with points dependent and crossing, and cumulus forming beneath : at 9 
p. m. Cirriivumuhis, with much dew. The barometer unsteady. 31 . 
Fine day. cumulus, cinu<, cinocumulus■ a diffused blush on the twi¬ 
light, which begins to be very luminous. 


RESULTS. 

Wind westerly, with little exception, to the time of full moon, when it 

came round f>v N. to the Eastward. j 

I 

Barometer: highest observation 30 29 in. lowest 20 So m. 
Mean of the period 30 025 in 

Therm.: highest observation 74 0 ,lowest 42°. Mean of the period 59 20 '-. 
Evaporation 3 14 in. Rain 0*88 in. 

JU HOWARD. 

Plaistoit, 

yinth Month 26,1811- 
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XV. 


laws of vege 
tation. 


Remarks on the Inclination of the Stems qf Plants toward the 
light : by M. Decan dolls *. 

Inclination of Of all the phenomena that living vegetables exhibit, there 
toward^hlf 11 ** are fe* appear so extraordinary, as the energy and constancy 
light, vrith which their stems incline toward the light, Not only 

has no explanation been given hitherto of this feet by any 
physiologist, but writers have even been fonnd, who, more 
not from voli- of the poet than of the naturalist, have ascribed this ten* 
tion or instinct, j enC y gome kind of instinct or volition in plants. I 

but known think I can prove in n few words, that it is a simple and ne¬ 
cessary consequence of the known laws of vegetation. What 
I have to say in this respect will even appear of so elementary 
a nature, that every one will be surprised not to have met 
with in all books: and that I shall be pardoned for writing 
it only on account of the wanderings, into which some have 
gone on the subject. 

Every one knows, that the state of silvery whiteness and 
extraordinary elongation, acquired by plants that grow in 
darkness, is designated by the term etiolation. AH who have 
not a general studied this disease know, that it is not a general disease, 
but topical but a local affection ; as I have satisfied myself by direct 
experiments. If we expose to the light of duy an etiolated 
plant, in two days it will require a green colour perceptibly 
similar to that of plunts, which have grown in open day¬ 
light. If we expose to the light one purl of the plant, be 
it leaf or branch, this part alone will become green. If we 
cover any part of a leaf with an opake substance, this place 
will remain white, while the rest becomes green. The 
whiteness of the inner leaves of cabbageB is a partial etio¬ 
lation, and a thousand other examples might easily be 
quoted. Etiolation therefore is certainly a local, and not 
a general disease. 

On the other .hand it is equally certain, that between 
complete etiolation and complete verdure every possible in¬ 
termediate degree exists, determined by the intensity of the 


Etiolation, 


Various do* 
greei ot it. 


M6m, dc la Soc. d'Aroueil, voi. 11, p. 104. 
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light. Of this any one may easily satisfy himself, by at- 
tending to the colour of a plant exposed to the full day¬ 
light; it exhibits in succession all the degrees of verdure. * 

1 had already seen the same phenomenon in a particular Etiolated 
rnunuer, by exposing etiolated plants to the light of lumps. 

In these experiments (inserted in vol. I, of the Mtm . des light. 

Savans ctravgers) I not only saw the colour come on gra¬ 
dually according to the continuance of the exposure to light; 
but £ satisfied myself, that a certain intensity of permanent 
light never gives to a plant more than a certain degree of 
colour. The same fact readily shows itself in nature, when 
we examine the plants that grow under shelter or in forests, 
or when we examine in succession the state of the leaves, 
that form the heads of cabbages 

Now let us examine the state of a plant, that is not Plants not 

equally enlightened on all sides, as we see them in forests; posed* VTghi 

and still better in plants cultivated in hothouses, or in com- in fortes, hoi 

mon rooms. That part of the stalk wbirh is exposed to the 

1 r rooms, 

least light mu^t necessarily he a little more etiolated than 

the other; consequently it must elongate its elf a little more, 

while the fibres on the side uext the light must become on 

the contrary a little more short and stiff. But it is evident, inc’inp to the 

that this inequality of elongation between the fibres of the 

. , • partial etio- 

two opposite sides cannot take place without the extremity lauon. 

of the stalk tending to incline toward the side where the 

fibres are shortest, ilj»t is to say, on the side next the light. 

Thus it appears, if this theory be true, that the energy, This incline- 
with which plants incline themselves toward the light, must ” on P r °P or - 
be proportional to the inequality of the light they receive <j< g r ,. e 0 t the 
ou opposite sides, and to the greater or less propensity to ai f«uon. 
etiolation, thut each plant, or part of a plant, possesses, in 
consequence of its structure. This I shall proceed to prove 
by facts, most of them, it is true, already kuown, but which 
will be so many confirmations of my hypothesis. 

The parts of plants liable to etiolation alone possess this Only parts vf 
tendency to incline toward the light. Of this any one may F’| ar j ,s hable to 
Satisfy himself, by examining the branches directed toward cbne toward 
the windows in a greenhouse not well lighted. He will find, lhe 
that they are always the young shoots, capable of emitting ^ 
oxigen gas, that direct themselves toward the light; and 
Vol. XXX. —Oct. 18 U. L that 
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Tli" indina- 
ii.»u iii geucul 

to the flexibi¬ 
lity, 


but does not 
take plate m 
plants incapa¬ 
ble of dei oin- 
l>osiiig car 
bonic and, 
as doddei. 


It depends 
on a partial 
elongation of 
the vessels, 


and is srarcely 
perceptible ill 
plant', farmed 
of sphencaf 
cells. 


that the energy of this direction is greatest in the inosl 
herbaceous stalks, in which the phenomenon of etiolation 
is also most remarkable. In forests the woody branches or 
stems themselves may frequently be observed twisted to gain 
an open place; but this is because the unequal distribution 
of light has continued several years; the branches were 
bent in their green state, and have acquired solidity in that 
irt which they are found. Of this I have satisfied myself 
by direct measures. Permit me here to observe, that it may 
be possible to avail ourselves of this property of vegetables, 
to formed curved timber for the purposes of the arts, by 
directing the light on certain trees in a suitable manner. 

In the instances 1 have quoted it may lie supposed, that, 
if old branches do not bend, it is solely on account of their 
hardness: and indeed it is evident, that, the more flexible 
the branch, the move will it be bent by the same quantity 
of partial etiolation ; bnt a striking example will prove, 
that the inclination toward the light does not take place in 
the most flexible branches, when they want the faculty of 
decomposing carbonic acid gas by means of light. This ex¬ 
ample is doddoV. I have satisfied myself by direct experi¬ 
ments, that it does not incline itself toward the light; that, 
placed under water in the sun, it does not decompose car¬ 
bonic acid gas, and consequently can lengthen itself equally 
on both sides, though unequally illumined. 

The whole of the phenomenon th' j n consists in the partial 
elongation produced by etiolation, lint it is known, that 
the elongation takes pi ice chiefly in the vessels, which draw 
along with them as it were the cellular texture. Conse¬ 
quently. the more vessel* there are in a plant, or a part of 
a plant, the more it ought to incline toward the light. In 
plants totally destitute of vessels, this inclination must be 
scarcely perceptible, because the rounded cells grow nearly 
alike in all directions: hence this inclination toward the 
light >s next to nothing in the cryptogamia, as in certain 
algae composed solely of rounded cellular texture. Those 
of the cryptogamia, which, as the mosses for example, are 
composed of two sorts of cellular texture, one with rounded 
the other with tubular cells, approach the vaseulur plants 
in consequence of the latter, which is capable of niore or 
‘ less 
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less elongation ; and in these we may observe a alow and 
feeble inclination toward the light. Lastly, plants furnished 
with vessels, and of these plants the stems, in which vessels 
most abound, exhibit this inclination most forcibly. 

I conceive therefore I have proved, by this combination 
of facts, that the hitherto unexplained phenomenon of the 
inclination of the stems of plants toward the light is rea¬ 
dily leducible to the known laws of etiolation. 


XVI. 


On the Forcing-houses of the Romans , with a List of Fruits 
cultivated by them, now in our Gardens. By the Right 
Hon . Sir Joseph Banks, Bart. K. B. P. R. S. Sfc. * 


Mjl A . Knight was the first person among us members The Homan* 
of the Horticultural Society, who observed, in reading had forcing- 
Martial, strong traces of the Romans having enjoyed the houses ‘ 
luxury of forcing-houses. I shall cite the principal passages 
upon which he has founded this observation, the truth of 
which is nut likely to be controverted, and add such re¬ 
marks as present themselves upon the Roman hot-houses, 
with a few words on the subject of our ow n. 

The first epigram is as follows: 


Pallida ne Cilicum timeant pomaria brurr.am, 
Mordeat et tenerum fortior aura nemus , 

Hibernis objecta notis specularia puros 
Admittunt soles, et sine faece diem, &c. 

Martial , lib. viii, 14. 


Proof, uf this. 


Qui Coreyrsei vidit pomaria regis, 

Rus, Entelle, turn praeferat ille domus. 
Invida purpureos urat ne bruina racemes, 
Et gelidum Bacchi munera frigus edat; 
Coudita perspicua vivit vindemia gemma, 
Et tegitur felix, nec tamen uva latet. 


* Trans of the Hort Soc. voL I, p. 147 . 

L $ Fcemiueum 
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Fcemineum lucet sic per bom by tin a corpus: 

Calculus in nitida sic numeratur aqua. 

Quid non ingeuio voluit natura licere? 

Autuuinum stevilis feiTe jubetur hiems. 

Martial, lib. viii, 68. 


Their mode of 
forcing cu¬ 
cumber!). 


Fluc- in com¬ 
mon use 
among them. 


The four last lines of the first epigram are omitted, as 
having no reference whatever to the subject. 

From these passages, and from that of Pliny, in which 
he tells us that Tiberius, who was fond of cucumbers, had 
them in his garden throughout the year by means of [spe- 
cularia) stoves, where they were grown in boxes, wheeled 
out in fine weather, and replaced in the uights or in cold 
weather, Pliny, book xix, sect. 23, we may safely infer, 
that forcing-houses were not unknown to the Romans, 
though they do not appear to have been earned into gene¬ 
ral use. 

Flues the Romans were well acquainted with ; they did 
not use open fires in their apartments as we do, but, in the 
colder countries at least, they always had flues under the 
floors of their apartments. Mr. Lysons found the flues, and 
the fire-place Whence they received heat, in the Roman 


They used 
talc instead of 
glass. 


villa he has described in Gloucestershire ; in the baths also, 
which no good house could be without, flues were used to 
communicate a large proportion of heat for their sudatories, 
or sweating apartmeuts. 

The article with which their windows were glazed, if the* 
term may be used, was talc, or what we call Muscovy gluss, 
(lapis specularis). At Rome, the apartments of the better- 
most classes were furnished with curtains [vela *}, to keep 
aw$y the *oin ; and windows [specutaria +), to resist cold ; so 
common was the use of this material for windows, that the 
glazier, or person who fitted the panes, had a name, and 
was culled specularius. 

On the epigrams the following remarks present them- 

gram relates to gelves. The first in all probability described a peach-house, 
a peach-house . , ,. , . x , * , * 

the woru pale, which is meant a« a ridicule upou the prac- 


The first epi- 


Transparent * Ulp’nnl. Quantum 12. The Romans also made transparent bee- 
beehive!., t hives of the same material. Pliny, lib. xxi, sect. 47. 

f Quamvis coerutiouein velis ct specularibus muniant. Sine cq. 


tief 
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tice, gives reason for this supposition v/c. u!f know that 
peaches grown under glass eari\ot )<>• l either with 

colour or witli flavour, unites they are exposed by the re¬ 
moval of the lights, from the time of their taking their se- 
sond swell, after stoning, to the direct rays of the sun: if 
this is not done, the best sorts are pale green when 
ripe, and not better than turnips in point of flavour; but it 
is not likely, that, a Roman hot-house should, in the in¬ 
fancy of the invention, be furnished with movable lights, 
as ours are. The Romans had peaches in plenty both hard They had both 
' and melting*. The flesh of the hard peaches adhered to stlItsin P leut f* 
the stones as ours do *, and were preferred in point of fla¬ 
vour to the soft onesf* 

The second epigram refers most plainly to a grape-house, The second 
but it does, not seem to have been calculated to force the e P> 2 Tii n» do- 
crop at an earlier period than the nutural one; it is more g rape house 
likely to have been contrived for the pt&pose of securing a ttjr lale cro P s - 
late crop, which may have been managed by destroying the 
first set of bloom, and encouraging the vines to produce a 
second. The last line of the epigram, which states the office 
of the house to be that of compelling the winter to produce 
autumnal fruits, leads much to this opinion. 

Hot-houses seem to have been little used in England, if Hot-houses 

at all, in the beginning of the last centurv. Lady Mary f carce, y 

. ... known a cen- 

Wortley Montagu, on'her journey to Constantinople, in the t ury inEng. 
year 1716, -remarks the circumstance of pine-apples being * and * 
served up in the desert, at the Electoral table at Hanover, 
as a thing she had never before seen or heard of; see her 
Letters. Had pines been then grown in England, her lady¬ 
ship, who moved in the highest circles, could not have been 
ignorant of the fact. The public have still much to learn 
on the subject of hot-houses, of course the Horticultural 
Society have much to teach, 

They have hitherto been too frequently misapplied under Misapplied at 
the name of forcing-houses, to the vain and ostentatious { orc,1, g* 

° . houses. 

purpose of hurrying fruits to maturity, at a season of the 
year, when the sun has not the power of endowing them 
witli-their natural flavour; we have begun however to apply 

• 

• Pliny, lib. xt, sect. 34. t PIin y, lib. xv, sect. 11, 


them 
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them to their proper use, we have peach-houses built for tjie 
purpose of presenting that excellent fruit to the sun, when 
his genial influence is the most active. We have others for 
the purpose of ripening grapes, in which they are secured 
from the chilling effects of our uncertain autumns, and we 
have brought them to as high a degree of perfection 
here, as either Spain, France, or Italy can boast of. We 
have pine-houses alno, in which that delicate fruit is raised 
in a better style than is generally practised in its native in** 
tertropical countries ; except, peihaps, in the well managed 
gardens of rich individuals, who may, if due care and atten¬ 
tion is uset^ by their gardi ni-rs, have pines as good, but can¬ 
not have them better, than thoot; we know how to grow in 
England. 

The next generation will no doubt erect hot-houses of 
much larger dimensions than t^ose, to which we have hi¬ 
therto confined ourselves, such as are capable of raising 
trees of considerable size; they will also, instead of heat¬ 
ing them with flues, such as we use, and which waste in the 
walls that conceal them more than half of the warmth thev 

A- 

receive fiom the fires that In at them, use naked tubes of 
metal fill ed w-'th steam * instead of smoke. Gardeners 
will then he enabled to admit a proper proportion of air 
to the trees in the season of flowering, and as we already 
are aware of" the use of bees in our cherry-houses to distri¬ 
bute the pollen, where wind cannot be admitted to disperse 
it, and of shaking the tre^s when in full bloom, to put the 
pollen in motion, they will find no difficulty in setting the 
shyest kinds of fruits, 

ft does not require the gift of prophecy to foretell, that 
ere long the aki and the avocado pear of the Wes* Indies, 
the flat peach, the mandarine orange, and the litchi of 
China, the mungof, the mangostan, and the durion of the 
East Indies, and possibly other valuable fruits, will be fre- 

* A neat and ingenious fancy for heating melon frames by steam ap¬ 
peared in the Gentleman’s Magazine for January, 1735 

■f The mango was ripened by Mr. Alton, his Majesty's gardener, ia 
the Royal Gardens at Kew, in the autumn of 1808 , who has frequently 
ripened fruits of the me^pilus japonica, which is a good but not a su¬ 
perior fruit. 


quenfc 
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quent at the tables of opulent persons ; and some of them, 
perhaps in less than half a century, be offeied for sale on 
every market day at Covent Garden. 

Subjoined is a list of those fruits cultivated at Home, 
in the time of Pliny, that are now grown in our English 
gardens. 

AImonds.— Both sweet and bitter were abundant. Modern fruits 

Apples* —22 sorts at least: sweet apples ( melimala ) for the^Rpmans^ 
eating, and others for cookery. They had one sort without 
kernels. 

Apricots. —Pliny says of the apricot ( armeniaca ) quae 
sola etodore commendautur, lib. xv, sect. II. He arranges 
them among his plums. Martial valued them little, as 
appears by his epigram, xiii, iG. 

Cherries were introduced into Rome in the year of 
the city G80, 73 A. C. and were carried thence to Britain 
120 years after, A. D. 480. The Romuns had eight kinds, 
a red one, a black one, a kind so tender as scarce to bear 
any carriage, a hard fleshed one ( duracina ) like our bigar- 
reuu, a small one with a bitterish flavour ( laurea ) like our 
little wild black, also a dwarf one not exceeding three feet 
high. 

Chestnuts .— They had six sorts, some more easily sepa¬ 
rated from the skin than others, and one with a red skin ; 
they roasted them as we do. 

figs. —They had many sorts, black and white, lurge 
and small, one as large as a pear, another no larger than 
an olive. 

Medlars. —They had two kinds, the one larger, and the 
other smaller. 

Mulberries .—They had two kinds of the black sort, a 
larger and a smaller. Pliny speaks also of a mulberry 
growing on a brier: Nascuntur et in rubis , /. xv, sect . 27, 
but whether this means the raspberry, or the common black¬ 
berry does not appear. 

Nuts —They bad hazle-nuls and lilberds; (has quoque 
mollis protegit barba) /. 15, sect. 24: they roasted these 
nuts. 

Pears.— Of these thev had many sorts, both summer and 
winter fruit, melting and hard, they had more than thirty- * 
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feix kinds, some were called libralia: we have oyf pound 
pear. 

P/wow.—Tlyy had a multiplicity of sorts, (ingeus turba 
pruuorum) black, white, and variegated, one sort was 
called asin.na, from its cheapness, another daisascerui, this 
had much stone and little flesh : from Martial's Epigram t 
xiii, 29 » we may conclude, that it was what we now call 
prunes. 

Quinces.—They had three sorts, one was called chryso¬ 
lite! a from its yellow flesh; they boded them with honey, 
as we make marmalade. See Martial , xiii. 24 - 

Services. —Tl ,e ' had the apple shaped, the peur-rshaped, 
and a small kind, probably the syme as we gather wild, pos¬ 
sibly the Hzprole. 

Strawberrirs —they had, but do not appear to have 
prized, the climate is too warm to produce this frnit in pel* 
’feclion unless in the lulls* 

Vines. —They had a multiplicity of these, both thick 
skinned (duracina) and thin thinned: one vine growing at 
Rome produced 12 aiypho.as of juice, 84 gallons. They 
had round berried, and long berried sorts, one so long, that 
it was called dactylides, the grapes being like the fingers on 
the hand. Martial speaks favourably of the hard skinned 
grape fur eating, xiii, 22. 

Walnuts. —They had soft shelled, and hard shelled, as we 
have: in the golden age, when men lived upon acorns, the 
gods lived itpou walnuts, hence the name juglans, Jo vis 
glaos. 

As a matter of curiosity, it has also been deemed expe¬ 
dient, to add a list of the fmits cultivated in our English 
gardens, in the yeav 1573: it is taken from a book entitled 
Five llundied Points of good Husbandry, &c., by Thomas 
Tusser. 

Thomas Tusser, who had Received a liberal education at 
Eton school, and at Trinity llail, Cambridge, lived many 
years us a farmer in Suffolk and Norfolk: he afterward 
removed to London, where he published the first edition of 
h»s work under the title of One Hundred Points of good 
Husbandry, in 1557* 

Jn his fourth edition, from which this list is taken, he 

' first 
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first introduced the subject of gardening, and has given us 
not only a list of the fruits, but also of all the plants then 
cultivated in our gardens, either for pleasure or profit, un- * 

der the following heads. 

Seedes and herbes for the kyclieu, herbes and rootes for Objects of 
sallets and sawce, herbes and rootes to tioyle or to butter, ^at^me al 
strewing herbes of all sorts, herbes, branches, and flowers 
for windowes and pots, herbs to still ih summer, necessurie 
herbes to grow in the gardens for physick uot reherst before. 

This list consists of more than 150 species, beside the fol- 
lowing fruits. 

List of old 

Apple trees of all sorts Mulberry English fruits. 

Apricockea J Peaches white and red 

Barberries Peeres of all sorts 

Boollesse black and white Peer plums black and yellow 

Cherries red and black Quince Trees 

Chestnuts llaspis 

•Cornet Plums § Reisons 

Damiseus white and black Small Nuts 

Filberds red and white Strawberries red and white 

Goseberries Service Trees 

Grapes white and red Wardens white and red 

Greneor Gra»s plums Wallnuts 

f Hurti I-berries Wheat Plums 

Medlers or Merles 

* Probably the fruit of corn us mascula, commonly called cornelian 
cherry. 

-J- Hurtle\>erries t the fruit of vacinium vitit idea , though no Ion ger cul- 
tivated in our gardens, are still esteemed and served up at the tables of 
opulent people in the counties that prqduce them naturally. They are 
every year brought to London from the rocky country, near Leith Tower 
in Surry, where they meet with so ready a sale among the middle classes 
•f the people, that the richer classes scarcely know that they are to be 
bought. 

J The yell<KoJleshedpeach now uncommon in our gardens, but which 
was frequent 40 years ago, under the name of the orange peach, was 
called by our ancestors melicoton, 

§ By reisom it is probable that cvrrants are meant; the imported fruit 
qf that name of which we make puddings and pies was called by our an¬ 
cestors ruixin de Cerance. * 


Though 
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Though the fig is omitted by Tusser, it was certainly in¬ 
troduced into our gardens before he wrote. Cardinal Pole 
, is said to have imported from Italy thpt tree, which is still 

growing in the garden of the archbishop’s palace, at Lam¬ 
beth. 


XVII. 

Method of preparing Ox-Gall in a concentrated state for 
• Painters, and for other Uses : by Richard Lathery, 

No. 14, Mead's-row, Lambeth*. 

SIR, 

A method of It has been long a desideratum to find out a method of 
deshabief 111 preparing ox-gall for the use of painters, so as to avoid the 
disagreeable smell, which it contracts by keeping in a liquid 
state, and at the same time to preserve its useful properties. 
I have iuvented a method of doing it with very little expense, 
which will be a great saving to those who use gall, as it will 
prevent it from putrifying, or breeding maggots. 

One gall prepared in my method will serve an artist a 
long time, as it will keep a great number of years. It will 
be a convenient article for use, as a small cup of it may be 
placed in the same box which contains other colours. 
Its uses tu ar- where it w ill be always ready. The qualities of gall are 
* well known to artists in water-colours, particularly to those 

who colour prints, as many colours will not, without gall, 
work free on such paper, on account of the oil that is used 
in the printmg-iuk. 

The artists who make drawings in water-colours also use 
gall in the water which they mix their colour with, as it 
clears away that greasiness, which arises from moist hands 
upon paper, and makes the colour work clear and bright. 
My preparation is ready for use in a few minutes, ail that 
is m c 'ssary being to dissolve about the size of a pea of it in 
a table-spoonful of water, 

t * Tran*!, of Soc. of Arts, vol. XXV1IT, p. 106. Ten guineas were 
\oV.d to Mr. Colliery for tfm invention. 

It 
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It is also of great use to liorsekeepe 1 ’ sa lors, and others, and for dcan- 
to clean woollen clothes fiom grease, tar, St".; and will be ° 
found advantageous '*>r many other purposes. , 

If it should meet with the approbation of the Society, I 
have no objection to prepare it for sale, 

1 am, Sir, 

Your obedient Servant, 

RICHARD CATIIERY, 

Bounic.il Colourer. 

Process for preparing Ox-Gall in a concentrated slate, by 

by Mr. Cat fiery. 

Take a gall fresh from the ox, and put it into a basin, let Method of pre- 
it stand all night to set .e, then pour it olHYotn the sediment P ann S •**, 
into a clean earthen mug, and sei it m a saucepan of boiling 
water over the lire, taking eare that none of the water gets 
into the mug. Let it boil till it is quite thick, then take it 
out and s pread it on a plate or dish, and set it before the tire 
to evaporate; and when as dry an you can get it, put it into 
small pots, and tic papers over their tops to keep the dust 
from it, and it will be good for years*. 

Certificates were received from Mr. Gabriel Bayfield, No. Testimonies of 

9, Park Place, Walworth; and Mr. William Edwards, No. ,Ls l,seA,lnesk 

tJ artists. 

0, Poplar Row; both botanical colourers; stating, that 
they have used the ox-gall prepared by Mr. Cathery, and 
find it to answer better than gall in a liquid state; that this 
preparation is free from disagreeable smell, and is much 
cheaper, as one ox-gall thus prepared will last oue person for 
two years, and be as fresh as if just taken from l'>e ox. 

A Certificate was received fioiu Mr. James Stewart, No. and at sea 
2(>, St. Martin’s Street, Leicester Square, stating, that he 
lately belonged to his Majesty’s ship the Vestal frigate, and 
that he took out with him, iri a voyage to Newfoundland, 
a large pot of the prepared ox-gall, for the purpose of wash¬ 
ing bis greasy clothes for two years; that he found it very 
serviceable, and to keep its virtue as well as the first day. 

* Gall will keep some time, if merclj boiled so as to separate the Ibu- 
miaou; part, agreeably to the direction; of Air. J, Clark, or professor 
|* roust. See Journal, vol. XV It, p. 341. C, 
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NEW PROCESS FOR MAKING THE ARBOR DIAKJS. 

XVJTI. 

Letter from Mr, Vitalis, Professor of Chemistry at Rouen, 
to Mr. Bouillon-Lagrange, on the Atnalgam of Mercury 
and Silver called Arbor Diavee*. 

T 

JL HE process mentioued by Baume, which is generally 
followed for obtaining the peculiar amalgam of mercury and 
silver, known in chemistry by the name of arbor Diame, is 
not the only one capable of affording those beautiful crys¬ 
talline figures, that distinguish this curious production. I 
have obtained the same object by au alteration in the com¬ 
mon method, that enables me very easily to remove the me¬ 
tallic arborization from the liquid in which it is formed, and 
thus to keep it in another vessel unaltered. 

The process is very simple. In the nitric solutions of 
mercury and silver, both fully saturated, ai.d diluted with 
the quantity of water directed by Baume, I suspend 5 or 6 
drachms of very pure mercury, tied up iu a piece of fine li¬ 
nen doubled. The metallic solutions soon penetrate to the 
mercury enclosed in the cloth; aud we presently perceive 
clusters of beautiful needles forming round it, and adhering 
to the nucleus of mercury. These needles giudually increase 
in bulk, and in a short time extend above an inch in length. 

When the metallic arborization ceases to increase, the bag 
loaded with beautiful needly prisms, which appear to me to 
be tetraedral, is to be taken out; aud, by means of the silk 
thread, with which it was tied up, fastened to a cork. The 
whole is then to be suspended under a small glass jar, in the 
midst of which the metallic crystals may be preserved as 
long us we please. 1 have a crystallization of this kind in my 
laboratory, which has retaiued all its beauty these two years. 

The solidity of the metallic crystals obtained by my me¬ 
thod, compared with the weakness of the threads that form 
the common arbor Dianae, lead me to suppose, that the pro¬ 
portions of mercury and silver ure not the same in the two 
cases; and I would have endeavoured to ascertain the differ¬ 
ence, if Mr. Vauquelin, to whom I have communicated the 
fact, hud not undertaken, to remove every doubt on this 
bead by a comparative analysis. 


* Annaies de Chun. Vol. LXU> p. 93. 


The 
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The different configurations of the crystals too may give as are the 
rise to some interesting researches, which I have uot yet had 
time to pursue. 


SCIENTIFIC NEWS. 

Mr . Heinekin having exposed a solution of very pure Solution of 
carbonate of potash to the action of the galvanic pile, found, ca rboruteof 
that in three or four days the liquid next the negative pole gatoj£ 

hud acquired a golden yellow colour; und a very decided a*'”** 
smell of oximuriatic acid was perceptible. With the i»i-and ox'unuri* 
trates of silver and of mercury the yellow liquid formed a ^ acidfv,rm * 
grumous precipitate; and it completely destroyed the co- , 
lour of litmus blue, and of ink. The liquid next the po¬ 
sitive pole was highly caustic. The conclusions he draws 
are, that potash and oximuriatic acid are composed of the 
same principles, or of carbon, hidrogen, and oxtgen in 
' different proportions. 

It is a circumstance not a little remarkable, that Mr. Opinion of 

Curauduu and Dr. Davy were led to form similar notions Ml Cura u'* a « 
„ . ...... . . _ . on i hr simple 

of the oxiinuriutic acid aboat the same time at Pans and nature of oxW 

London. From the circumstances of the times it may be nmriatic 
presumed, that there could be no communication between 
them; but it is probable, that, though the merit of discovery 
is equally due to both these gentleman, if it be not a fal¬ 
lacy as some suppose, the priority rests with Mr. Curaudau, 
as his paper was read to the French Institute on the 5th of 
March, 1810. 

The following is one of the experiments, on which Mr. Oxiaiuriatic 
Curaudau founds his opinion. By combining oxiuiuiiatic forms a 
gas directly with nitrate of silver a precipitate is formed, metall^silrer, 
without any oxigen being disengaged ; and, as the weight 
of the precipitate thrown down is proportional to that of 
the gas employed, he infers, that it is a compound of the 
muriatic radical and silver. He infers farther, that in this 
process the hidrogen of the acid disoxidates the silver; and 
thfe silver thus disoxidated enters directly into combination 
with the muriatic radical, so as to form a muriuret of silver. 

Hanca we see, why potash in the humid way, and carbon in 

* the 
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the dry, will not decompose this salt: and why, on the other 
hand, hidrogeu so easily effects the reduction of the metal. 

ami with 0-03 The proportions assigned by Mr. Curaudau to the muriatic 
ac *^ are oue P ar ^ °l hidrogen to thirty-three of oximuriatic 

rialic acid. gas. 

7*hrec meteoric On the 23d or November. 1810, at half after one in the 
afternoon, three atmospheric stones fell in the commune of 
Charsouvillc, canton -of Meuug, department of the Loiret. 
Their fall was accompanied by a series of detonations, 
which preceded it, and lasted some minutes. The sound 
of the explosions, to the number of thrte or four, followed 
by a rumbling noise occasioned by the echoes, was heard as 
loud at Orleans as at the place where the stones fell. It is 
said it was equally loud at Monturgis, Salhri, Vierzon, and 
Blois, at all which places it excited alarm, being supposed 
to arise from the blowing up of a powder magazine. The 
explosions must therefore ha\e taken place at a great 
height. 


Circumstances 

of tbair fall. 


The stone* de¬ 
scribed. 


The fall of these stones was perpendicular ; and without 
the appearance of any light, or ball of tire. One fell at 
Montelle but has not been found. The other two fell one 
at Yillenai, the other at Moulin Brule. All these places are 
within the distance of a mile. One of tfye atones weighed 
about twenty pounds; it made a hole m the ground just 
large enough for its admission, in a perpendicular direction, 
driving up the earth to the height of eight or ten feet. 
The stone was taken out half an hour afterward, when it 
was still so hot, that it could scare*'!} be held in the hands. 
It had a strong smell of gunpowriei, winch it retained till 
it was quite cold. The second stone formed y similar hole 
three feet deep. It weighed forty pounds, and was not 
taken out of the ground !<>r eighteen hours after its fall, 
when it was without heal. 

These stones were both shapeless masses, irregularly 
rounded at ail their angles. They eent.iin rather more fer¬ 
ruginous globule.-*, than those that fell at I’Aigle, in Nor¬ 
mandy ; thc.-e globules are somewhat larger; and the co¬ 
lour of the stone, wimn bioken, is lighter. They are 
quiekly oxitJed, very heavy, sufficiently hard to scratch 
glass, broken with difficulty, and the iiaeture is irregular 

and 
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and very fine grained. The external crust is a quarter of 
a line thick, and of a blackish gray colour. The substance 
of the stone is marked with a few black lines, irregular, . 

very distinct, and from half a line to two lines broad. They 
traverse it indiscriminately in ail directions, like the veins 
of certain marbles. Does not this seem to indicate, that 
they existed previous to their fall, and were formed in the 
same manner us rocks, and not in the atmosphere? The 
day wheu these stones fell was remarkably calm and serene; 
the sun shone as bright as in one of the finest days of au¬ 
tumn ; and not^a cloud appeared above the horizon. 

Directions for sailing to and from the East Indies, China, Directions for 
New Holland, Cape of Good Hope, and the .interjacent sailir, S l ° lhe 
parts, compiled chiefly from Original Journals at the EaS£ J,,d,es4c< 
East India House, and from Journals and Observations 
made during Twenty-one Years Experience navigating 
irt those Seas; by James Horsburg, F. It. S. Part I, 
published 180f), quarto, 38£) full pages with side rioter', 
contents, and a copious index.—Part II, corresponding size 
and type, 50fi pages, just published. Soid by Black, 

Parry, and Kingsbury. 

This valuable publication cannot fail to be of great utility 
to British navigators, who trade to the southward of the 
equator, as well as those belonging to his Majesty's navy. 

Exclusive of sailing directions and local descriptions of 
winds, weather, currents, ports, headlands, islands, coasts, 
dangers, &c., the geographical situations of all the particu¬ 
lar headlands islands, ports, and dangers, are stated from 
actual observations of sun, moon, and stars, or by good 
chronometers. The necessity of a work of this nature has 
long been known to navigators ; as, former directories having 
been compiled from amass of heterogeneous and very incut - 
rect materials, obtained when ships were navigated by dead 
reckoning, prior to the application of marine chronome¬ 
ters and lunar observations to nautical science; and these 
directories, for the greater part, having been generally 
transcribed from each other for nearly a century up to the 
present time: they are constantly fraught with errour, and # 
of little use in the present improved state of navigation. 

Upon 
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Medical and 
chemical leo. 
tures. 


Lectures on 
surgery and 
physiology. 


Upon this work the author has bestowed nearly five 
years of almost constant labour, in order to render it as 
correct as possible, conformably to the important end he 
had in view, which was the security of the lives and pro¬ 
perty of numbers in a great commercial nation. How far 
this end has been attained, scientific and naval men can 
justly appreciate. 


Medical and Chemical Lectures, St. George's Hospital, and 
George Street, Hanover Square. 

These Medical Lectures will recommence as usual in the 
first week of October, at eight in the morning; and the Che¬ 
mical at a quarter after nine, at No.f), George-strcet, Hano- 
ver-square. 

Clinical Lectures are given on the cases or patients regis¬ 
tered in St. George’s Hospital,^cvcry Saturday morning at 
nine o'clock; by George Pearson,1VT.D. F. R.S., sen. phy¬ 
sician to St. George’s Hospital; of the College of Physi¬ 
cians ; honorary Fellow of the Imperial Medico-chir;>rgfcal 
Academy of St. Pelevsburgh, &c. 


Lectures on Surgery , and on Physiology. 

Mr. A. Carlisle F. R. S. F. L. S. professor of Anatomy 
in the Royal Academy, and surgeon to the Westminster 
Hospital, will begin his Course of Lectures on the Art and 
Practice of Surgery, on Tuesday, October 8, at eijght o’clock 
in the evening, at his house in Soho-square. 

The subject will be continued on' Tuesdays, Thursdays, 
and Saturdays, at the same hour. 

The Diseases and Accidents allotted to the province of 
Surgery will be fully treated of, and illustrated by Cases from 
the Lecturer’s experience. The different Operations will be 
demonstrated, and the Anatomy of the Parts explained. 

These Lectures combine Views of the Natural History, 
Physiology, and Pathology of the Human Body, calculated 
to illustrate the several Processes of Healing, and to afford 
a compendious View of the Animal Economy. 
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ARTICLE I. 


On a Property of the repulsive Forces, that act on Light r 

by Mr. Malc?*. 


I 


N my last paperf I announced, that light reflected from 
the surface of transparent bodies acquires new properties, 
which distinguish it essentially from that which emanates 
directly from luminous bodies. 

I have since continued my researches on the same sub* 
ject; and, subjecting the results of my experiments to Cal¬ 
culation, 1 have arrived at some remarkable consequences, 
which tend to elucidate the mode of action of substances on 
light. 

1 had observed, that, when the light is reflected under a 
certain angle by the surface of a diaphanous body, it ac¬ 
quires the properties of the rays, that have been subjected to 
double refractiont and, setting out with this remark, I con¬ 
trived to modify the rays of light by simple transparent sub¬ 
stances, so that they entirely escaped the partial reflection, 
which is commonly observed at the surface of these sub¬ 
stances. I cause any number of these substances to be 

/ 

• MSr. dc laSoc d’Areueil, vol. II, p 854. -f Journal, p. 95. 

Vol. XXX. No. 138. —Nor. 1811. M traversed 
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traversed by a solar ray, without any of its particles being 
reflected; which furnishes means of measuring with accu¬ 
racy the quantity of light, that these substances absorb; a 
problem, which the partial reflection had rendered impossi¬ 
ble to be solved. 


and from The light that has undergone this modification comport* 

*. if • % 'i _ • | i 1* I j 1 |» 

bodies. itself in a similar manner with opake polished bodies. 

Under determinate angles it ceases to be reflected, and is 
totally ubsorbed, while within and beyoud these angles it is 
in part reflected from the surface of these bodies. 

Direct ray on When a solar ray is made to fall on a polished glass, that 
an usilvered ; s no fc silvered, this ray is in part reflected at the first and 
second surface, aud its intensity increases with the angle 
of incidence, reckoning from the perpendicular: in other 
words, it is so much tlie greater, in proportion as the ray is 
more inclined to the reflecting surface. 

Light previ- But if the direct light be subject to this law of intensity, 
ouj.lv reflected t’ nHt which has been already reflected follows a very dif¬ 
ferent ferent law, when it is reflected anew by a second glass. In 

certain directions, instead of increasing in intensity with the 
augle of incidence, on the contrary it diminishes; and, after 
having attained a certain minimum, begins to increase ac¬ 
cording tjp.the same law as the direct light. These minima 
are relaJtiye either to the inclination of the ray to the re¬ 
flecting surfaces, or to the angles which these surfaces form 
with, each other, so that the light reflected by the second 
glass is a function of these three angles. This function has 
an absolute minimum; that is to say, a point at which the 
intensity of the light reflected by the second glass is alto¬ 
gether null. Calculation has led ine directly to the cir¬ 
cumstances, that produce this minimum; and I have veri¬ 
fied it by a very simple experiment, which I shall proceed 


Angle at 
which all the 
ligh reflected 
by one glass is 
absorbed by a 
second. 


to describe. 

If we take two glasses inclined to each other at an angle 
of 70 ° 22': if we then conceive between these two glasses a 
line making with each an angle of 35° 25', every ray re¬ 
flected by one of the glasses parallel to this line will not be 
reflected anew by the second; it will penetrate it, without 
any of its particles experiencing the action of the repulsive 


forces, that produce the partial reflection. Within or be¬ 


yond 
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yond the angles I have mentioned, the phenomenon will 
cease to take place; and tire farther we go from these 
limits, on either side, the greater will be the quantity of 
light reflected. 

This faculty of entirely penetrating transparent bodies, This property 

which the light has acquired by its first reflection, it will retained °r left 
. . . , l-iii under different 

lose or retain in various circumstances, which 1 have stu- c j rcum . 

died; and thus 1 have been led to the following law, ac- stances. 

cording to which this singular phenomenon is effected. 

If a second glass be made to turn round the first re- Law of this 
fleeted ray, a, constantly making with it an angle of 35° phenomenon, 
25'; and if in a plane perpeudicalar to this ray we conceive 
two linen, one, b, parallel to the first glass, and the other, 
c, paiailel to the second ; the quantity of light reflected by 
the second glass will be proportional to the square of the 
cosine of the angle included between the lines 6c: it is at 
its maximum when these lines are parallel, and null when 
they are perpendicular. So that the limits of the pheno¬ 
menon are relative to three rectangular axes, a, 6, c, one of 
which is parallel to the direction of the ray, another to the 
first reflecting surface, and the third is perpendicular to the 
two former. 

For the secoud glass let us substitute a metallic mirror. Metallic mir- 
and call the rectangular axes of the second ray, analogous ror su b st »tu'-e* 
to the axes a, b, c of the first, a', b', c. If this ray be re- ghsl!^ seC ° ad 
ceived on a polished but unsilvered glass, which makes with 
it an angle of 35° 25', we shall perceive the following phe¬ 
nomena, which are independant of the angle of incidence 
on the metallic minor. If b' be parallel to 6, that is, if the 
metallic mirror be parallel to the axis b, the ray it reflects 
will retain its properties with respect to a glass situate pa¬ 
rallel to the axis c ; it will penetrate it entirely. If 6' be 
parallel to c, the reflected ray will retain its properties for a 
glass parallel to the axis 6'. 

In the intermediate positions, the quantity of light, that 
will have retained its property for a glass parallel to the 
axis 6', is proportional to thesquare of the sine of the angle 
comprised between the axes b" b\ and that which has re¬ 
tained its property with respect to' a glass parallel td the • 
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axis c is proportional to the square of the cosine of the same 
angle. 

When the metallic mirror makes equal angles with the 
axes b and c, 6' makes an angle of 46° with each ; and then 
the light comports itself in the same manner on a glass pa¬ 
rallel to the axis b , nr to the axis c ; it seems, in this case, 


■Rav from the 
metallic mirror 
directed by 
t-Jcareous 
spar. 


refh-ctoii 
i^verat ti n*?*. 
iron metal lie 
ui irror*. 


to have resumed all thecharaeters of direct light. 

If the rav reflected bv the metallic mirror be dissected 

•d « 

by means of a crystal of calcareous spar, in disposing its 
principal section parallel to the plane of reflection, the pro¬ 
portion of the intensities of the ray refracted extraordinarily 
and the ordinary ray is equal to the square of the tangent of 
the angle included between the two axes, 6, b\ 

If the light be made to undergo several reflections from 
metallic mirrors, before subjecting it to the action of a second 
transparent body, the phenomena are analogous to those I 
have mentioned. If the axis b' of the second ray be parallel 
to the axis b or e of the first; if the axis b" of the third 


Refl«ct<?d light 
Tccetred on 
black n>»rble. 


Ordinary phe¬ 
nomena of op¬ 
tics explicable 
on the hypo 
thesis of Huy- 
pliens, or of 
Newton: 


\ nt thou- here 
mentioned not 
reconcilable 


be parallel to the axis h' or c of the second; and so for the 
rest; the property of the light already laid down will be in 
no respect altered: but if these axes be inclined to one 
another, it will be divided with respect to the two cou- 
secutive mirrors, according to the law I have mentioned. 

If the surface of h poli«h«»d epake substance, as black 
marble, be made to turn round the axis c of the first re¬ 
flected ray, the reflected li^ht will be seen to diminish to a 
certain point, at which it is null, and beyond which it begins 
to increase.’ 

All the ordinary phenomena of optics may be explained 
either on the hypothesis of Huyghens, who supposed them 
to be produced by the vibrations of an ethereal fluid; or 
agreeably to the opinion of Newton, who supposed them 
to be produced by the action of 1 todies on luminous parti¬ 
cles, considered as themselves belonging to a substance 
obeying the attractive and repulsive powers, that serve to 
ftftplain other physical phenomena. The laws respecting 
the course of rays in double refraction too may be explained 
on either hypothesis. But the observations I have related 
prove, that the phenomena of reflection are different at the 

same 
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same angle of incidence,-which cannot take place on the »>th that of 

hypothesis of Huygheus: for we must necessarily conclude 

from them, not only that light is u substance obedient to the * 

forces the* set other substances in action, but also that the 

form and arrangement of Its particles have great influence 

on the phenomena. 

If we transfer to the luminous particles the three rectan- All thepheno* 
gular axes, a, b , c, to which the phenomena I have described tie froma^u" 
are referrible; and if we suppose, that, the axis a being sic law. 
still in the direction of the ray, the axis b or c, from the in¬ 
fluence of the repulsive powers, becomes perpendicular to 
the direction of these powers; then all the phenomena of 
total reflection, and of partial reflection, and the most ex¬ 
traordinary circumstances of double refraction, become 
consequences of one another, and are deducible from this 
single law, namely, that; 

If we consider, in the transference of the luminous parti- The law. 
cles, their motion round their three principal axes, a, b t c; 
the quantity of particles, the axis b or c of which becomes 
perpendicular to the direction of the repulsive forces, will 
always be proportional to the square of the cosiue of the 
angle, which these lines will have to describe round the 
axis a, to take this direction; and reciprocally, the quan- 
quantity of the particles, the axis 6 or c of which will ap¬ 
proach the nearest possible to the direction of the repulsive 
forces, will be proportional to the square of the sine of the 
angle, which these lines will have to describe in their rota¬ 
tion round the axis a, to arrive at the plane, that passes 
through this axis and the direction of the forces. 

In the cuse of double refraction, aud when we consider the 
phenomena, that are exhibited by two contiguous crystals, 
we may express this law in the following manner. 

If we conceive a plane passing through the ordinary ray L aw the 
and the axis of the first crystal, and a second plane passing *** °f double 
through the extraordinary ray and the axis of the second rrfractlon * 
crystal, the quantity of light proceeding from the ordinary 
refraction of the first, and refracted ordinarily by the second, 
is proportional to the square of tbe cosine of the angle com¬ 
prised between the two planes abftvemeutioned; and the . 

quantity 
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Ray from the 
metallic mirror 
discern'd by 
■ Jcaroous 
•gj*r 


axis c is proportional to the square of the cosine of tiie same 
angle. 

When the metallic mirror makes equal angles with the 
axes b and c, b' makes an angle of 45° with each: and then 
the light comports itself in the same mamu r on a pla-is pa¬ 
rallel to the axis b , or to the axis c ; it s»h m*, in this ca-c, 
to have resumed ail the characters of diren light. 

If the ray reflected hv the metallic run or be disserted 
by means of a crystal of calcareous spar, in disposing ;ts 
principal section parallel to the plane of rejection, the pre- 
portion of the intensities of the ray refracted extraordinarily 
and the ordinary ray is equal to the square of the tangent oi 
the angle included between the t-.vo axes, b, //. 


j.ipht reflecterf 

E-»t*rd! te'i!»s 

♦Vor.i mebilliL 
n.irror?. 


If the light be made to undergo several reflection^ from 
metallic mirrors, before subjecting :t to t lie i rtion of a second 
transparent body, the phenomena are analogous to those I 


have mentioned. If the axis b of the second ray be parallel 
to the axis b or c of the first: if the axis b of the third 
be parallel to the axis h' or c of the second; and so for the 
rest; the property of *he light already laid down will be in 
no respect lit. red : but if these axe« be inclined to one 
another, it v.i!! be divided with respect to the two con¬ 
secutive mirrors, according l e the law I have mentioned. 
ficfi-Tt.-i! light If the surface of a polic ed opake substance, as black 

black mtt'ble. marWe ’ be ror.de to turn round the axis c of the first re¬ 
flected ray, the reflected l^l.t will be seen to diminish to a 
certain point, at which it is null, and beyond which it begins 
to increase. 

Ord'irur? ;ihe- All the ordinary phenomena of optics may be explained 

'.r^xpi.cabiT eltber ° n the h yP° thesis of Huyghens, who supposed them 
on the hypo to be produced by the vibrations of an ethereal fluid; or 
thnkofllay- agreeably to the opinion of Newton, who supposed them 
Newton: 40 he produced by the action of t*idies on luminous parti¬ 

cles, considered as themselves belonging to a substance 
obeying the attractive and repulsive powers, that serve to 
explain other physical phenomena. The luws respecting 
the course of rays in double refraction too may be explained 

\ in iho-i- litre nn either hypothesis. But the observations l have related 
mentioned not . * , . _ . ’ 

recmiciUble prove, that the phenomena of reflection are different at the 


same 
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name angle of incidence, 1 which onnuot take nlace on the »>th that of 
hypothesis. >f Huygheus: for we must rece&sai»ly conclude l ’ u ’ 
from them not only that light is u substance obedient to i:.e • 

forces that -,et other substances in action, but also that the 


form and arrangement of ’.is particles have great influence 
on the phenomena. 

If wf* transfer to the luminous particles the three rectau- thejAeno- 
gular axes, a, b, <:, to which the phenomena i have described bicfrom I'Tio- 
are referril le ; and if we suppose, that, the axis a being tie law. 
still in the direction of the ray, the axis b or c, from the in¬ 
fluence of i lie repulsive jtowers, becomes perpendicular to 
the direction of these powers; then ail the phenomena of 
to! ai reflet turn, and of partial reflection, and the most ex* 
traordinur) circumstances of double refraction, become 
consequences of one auother, and are deducibie from this 
single law, namely, that; 

if w e consider, in the transference of the luminous parti- The Jaw. 
cles, their motion round their three principal axes, a, A, c ; 
the quantity of particles, the axis b or c of which becomes 
perpendicular to the direction of the repulsive forces, will 
always be proportional to the square of the cosine of the 
angle, which these lines will have to describe round the 
axis o, to take this direction; and reciprocally, the quan- 
quantity of the particles, the axis b or c of which will ap¬ 
proach the nearest possible to the direction of the repulsive 
forces, will be proportional to the square of the sine of the 
angle, which these lines will have to describe in their rota¬ 
tion round the axis a, to arrive at the plane, that pusses 
through this axis and the direction of the forces. 

In the case of double refraction, and when we consider the 


phenomena, that are exhibited by two contiguous crystals, 
we may express this law in the following manner. 

If we conceive a plane passing through the ordinary ray L aw j n the 
and the axis of the first crystal, and a second plane passing 
through the extraordinary ray and the axis of the second 
crystal, the quantity of light proceeding from the ordinary 
refraction of the first, and refracted ordinarily by the second, 
is proportional to the square of the cosine of the angle com¬ 
prised between the two planes abovemeutioned; and the. 

quantity 
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quantity of light refructed extraordinarily is proportional to 
the square of the sine of the same angle. If it be the ex¬ 
traordinary ray of the first crystal on which we operate, we 
obtain a similar result, changing the word ordinary for ex¬ 
traordinary, and reciprocally. 

With regard to reflection, if we consider, for example, a 
ray reflected by one glass, with which it makes hu angle of 
Pejection. 35° '£5'. and falling on a second glass at the same angle, 

the angle comprised between the two surfaces being in other 
respects arbitrary : we must conceive a plane perpendicular 
to the first glass, and another perpendicular to the second, 
passing through this reflected ray; and the quantity of 
iight reflected by the second glass will be proportional to the 
square of the cosine of the angle comprised between these 
two planes. 

1 shall confine myself to a few examples of the application 
of this law. 

Example*, of When a ray is reflected by the surface of a glass at an 
tlie.ipi>lioaii°n un H e of 54° 35’, we find, that all its particles are disposed 

Example l. in the same manner; since, it we present perpendicularly to 
this ray a prism of crystallized calcareous spar, the axis of 
which is in the plane of reflection, all its particles will bo 
refracted in a single ordinary ray, none being refracted ex* 
traordinarily. In this case the analogous axes of these par¬ 
ticles are all parallel, since they alt comport themselves in 
the same manner. Let us call the axis of these particles* 
which are perpendicular to the plane of leflection, b . All 
the particles, of which the axis c was perpendicular to that 
plane, have penetrated the transparent body. If therefore 
we present to the particles reflected, and under the same 
angle, a second glass parallel to their axis c, they will be 
found similarly circumstanced with those, which could not 
be reflected by the first; the ray therefore will penetrate 
this second glass entirety. In fact, experiment shows, that, 
under these circumstances, all the particles escape the 
forces of reflection. 

When we place two rhomboids of calcareous spar on one 
another, so that their principal sections are parallel, a solar 
Example 2. yay parallel to these principal sections produces but two 

emergent 
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emergent rays; those which arise from the ordinary ahd ex¬ 
traordinary refraction of the first crystal being refracted 
each in a single ordinary or extraordinary ray by the second. * 

In fact in this ease it may be conceived, that, whether the 
axes of the crystals be parallel, or placed in opposite di¬ 
rections, every ray issuing from the first crystal parallel to 
its principal section is not divided by the second, for its 
movement takes place round the axis b or the axis c ; and 
we have seen by the phenomena of reflection, that, when¬ 
ever the movement takes place round these axes, the ray is 
not altered; all the particles preserving the parallelism of 
their similar axes. The rotation round the axis a being the 
only one, that changes the respective positions of the axes 
of the particles of a given ray. 

When the incident ray makes any angle whatever with the Example 
principal sections, the rays that proceed from the double re¬ 
fraction of the first crystal are divided into two by the 
second, so that we then obtain four emergent rays. In this 
circumstance however there are two different cases, in which 
the phenomena are very distinct: that in which the axes 
of the crystals are parallel, and that in which they are m op¬ 
posite directions. When the axes are parallel, a very vivid 
light must be employed, and the plane of incidence must be 
removed to a sensible distance from that of the principal 
sections, to be able to perceive the rays refracted ordinarily 
by one crystal and extraordinarily by the other. In fact, 
agreeably to the theory, the maximum of intensity of these 
two rays is not the thirtieth part of that of the ray, which 
proceeds from the ordinary refraction of the two crystals; 
which has led those who have written on this subject to 
imagine, that, when the principal sections and the axes are 
parallel, the light comports itself in the same manner as in 
the principal section, whatever be the direction of the inci¬ 
dent ray: but if we employ a vivid light, under suitable 
circumstances, observation accords perfectly with the the¬ 
ory. The phenomenon is much more evident, when the 
axes are in opposite directions. 

The extraordinary refraction is produced by a repulsive Extraordinary 
force, the action of which is proportional to the square of refraction. 

the 
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the tine of the angle included between the axis of the crys¬ 
tal, and the r ix'ipal axis, a, of the luminous particle. All 
the particles, of which the axis b is perpendicular to this 
force, are retracted ordinarily; and all those of which the 
axis e is perpendu uiai to it, are refracted ordinarily* The 
particles refracted ordinarily, that escape the repulsive 
force, are io the same case with those, that escape reflection 
in the first class of facts i have described. 

The phenomena of double reflection at the second sur¬ 
face of transparent crystals are analogous to those of the re¬ 
fraction in two crystals, the principal sections of which are 
parallel, and their axes in opposite directions; with the ad¬ 
dition of this property common to all diaphanous bodies, 
that, when the reflecting face is parallel to the axis c of the 
luminous particles, the reflection at a determinate angle it 
pull. 

Thus, without the knowledge of this singular property of 
transparent substances, the most extraordinary part of the 
phenomena of double refraction would have remained inex¬ 
plicable. . 

I shall not enter more largely into the particulars of the 
application of the theory I nave brought torward, but shall 
content my ►Hi with saying, that it refers to one source a 
number of facts, which seemed to have no analogy to each 
other, nnd the want of connexion in which rendered it 
almost impracticable to measure them. 

1 do not pretend to point out the cause of this general 
property of the repulsive powers that act on light; I merely 
exhibit the means of connecting the phenomena with each 
other, of ascertaining them before hand by calculation, and 
of measuring them with accuracy: at the same time in re¬ 
fern i g the figures of the luminous particles to three rectan¬ 
gular angles, as those of a» octaedron would be, 1 antici¬ 
pate nothing respecting the real figure of these particles; 
but 1 puMnt the result as a consequence of the calculation, 
to which 1 have been led by the analysis of the phenomena 
that l have observed. 


II- 
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II. 

Experiments on the Production of Sound in Vapour : by Mr, 

Biot*. 

An infinite r umber of experiments have been made on Production 
tht it. wi.ich sout. I .3 produced and transmitted in a . nd tr » nsm '^ 

ditfeient mediums. It has been shown, that it is neither in vapour not 
formed nor transmitted in a vacuum; and its transmission yet examined, 
through solids and liquids has been examined: but no one, 

1 believe, has yet thought of making these experiments in¬ 
vapour. Such at inquiry however is well calculated to ex¬ 
cite our curiosity ; for, setting out with the results that ex- No sound 
perience has made known with respect to the constitution shou,d bc l ,TC " 

tluced m 

of the vapour that (ills a given space, and applying to them pour, 
the mathematical principles on which the laws of the minute 
vibrations of elastic fluids are usually founded, it is evident, 
that no sound should be produced in vapour. 

In fact it is shown, by the experiments of De Luc, Saus- Proper tits of 
sure, and Dalton, that the quantity of vapour of water, or of yapour * 
any other liquid, that is formed in a vacuum, depends only 
on the dimensions of that vacuum and the temperature : so 
that, if this vapour have an elasticity capable of sustaining 
the manometer at a certain height, and you compress it 
slowly, so as to oblige it to occupy a smaller space, the elas¬ 
ticity will not be increased by this compression, as that of u 
permanent gas wouiu be; but a portion of the vapour will 
return to the liquid state, without any variation of the ma¬ 
nometer; and only so much will remain, as is adapted to the. 
new limits, to which the vacuum is reduced. The reverse 
will happen, if the space be enlarged instead of diminished : 
a new quantity of vapour will be formed to fill it, but with¬ 
out any change in the elasticity, or in the manometer. 

These results have been completely established by the 
learned gentlemen 1 have mentioned, and we may easily 
convince ourselves of their accuracy. It is sufficient to in¬ 
troduce into a barometer a small quantity of any liquid; 
and to measure the height at which the mercury stands, 

• Mem. de la Soc. d’Arcueil, vtil. IT, p. §4. Read to the Institute, 

Qctebtribe J 2 !h, 1807. 

after 
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after it is depressed by the elasticity of the vapour formed. 

If we then raise or lower the external level of the mercury, 

. . ( > * 

the interior column will rise or fall exactly as much in the 
tube; and thus, according as the space remaining at the 
top of the tube is diminished or increased, a part of the va¬ 
pour will be precipitated, or fresh vapour will be formed : 
but, the temperature remaining the same, the elasticity will 
not alter. 

Vibrations of a Now let us suppose, that a sonorous body begins to vi- 
»onoroii» body | >rate j n 8UC h a me( ] llirn . each c f its vibrations will diminish 

the space in one direction, and increase it in the opposite. 
Thus on one side there will be a small quantity of vapour re¬ 
duced to the liquid state, and on the other a small quantity 
of liquid will assume the state of vapour. These condensa¬ 
tions and dilatations will take placeclose to the sonorous body 
in the small extent of its vibrations, but will not be pro¬ 
duced beyond this. Thus the motion will not be propa¬ 
gated through the rest of the fluid mass, aud consequently 

the sound will not be transmitted. 

* 

If wr suppose Let u» next suppose, that the sonorous body, in com- 
liu-sr^n (itsen- pressing the vapour by its rapid vibrations, disengages from 
■* jt mechanically a certain quantity of heat. This supposi¬ 
tion is by no means improbable, for we know, that vapour 
gives out a great deal of heat in its condensation. The va¬ 
pour of water, for example, according to the experiments of 
Watt, in returning to the liquid state gives out a quantity 
of heat, that is capable of raising the temperature of the 
sound should water thus produced to 525° [977° F.]. If we take this cir- 
fee produced in cun ,stance into consideration, the effects of the sonorous 
body on vapour will no longer be the same: the portions it 
compresses will preserve their elastic state, notwithstanding 
the diminution of the space, in consequence of the heat 
evolved, which instantly increases their elasticity. On the 
contrary, in the portion dilated the diminution of tempera* 
ture, preventing a new evaporation, diminishes the elasti¬ 
city. The phenomena produced near the sonorous body 
therefore are of the some nature, a9 if the vapour became a 
permanent gas. There will be successive and momentary 
< augmentations and diminutions of elasticity, the effect of 
which wi|l l>e transmitted step by step throughout the whole 

• 
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of the fluid mass, so as to permit sound to be produced and 
transmitted in it. 

Experiments on the production of sound in vapour there* This may be* 
fore are calculated todeiide the question, whether heat be to ' he 

really evolved in an aeriform medium by the eftect of the vi- meat, 
brations of sonorous bodies, as we see it in general extri¬ 
cated by any rapid compression. Thus we may subject to 
decisive proof the ingenious idea of Mr. Laplace, by which 
he has found means of reconciling the mathematical theory 
of the transmission of sound in air with the results of expe¬ 
rience, taking into account the neat evolved: for, if the 
effect he supposes do not take place, the vibrations of sono¬ 
rous bodies in vapour should not produce any sound; and, 
if they do produce sound, it cun be only in consequence of 
the evolution of heat. 

Induced by these motives, I made some experiments on Sound was 
the subject, which completely succeeded. 1 then repeated l * 

them in a more perfect manner, in the philosophical apart¬ 
ments at Arcueil, with my f riend Amadeus Berthoilet. Mr. 

Berthoilet, and Mr. Laplace were present at these experi¬ 
ments, and themselves verified the fads I am going to relate. 

We took a glass globe that held 36 litres [near 38 wine Apparatus r!«. 
quarts]. Its orifice was closed by a well made cock, so that SfritHd * 
a vacuum might be made in it, which it preserved with great 
accuracy. To this cock another could be screwed; so that, 
by pouring a liquid into the space between them, and clos¬ 
ing both, this portion of liquid could be afterward intro¬ 
duced into the globe, without admitting any air from with¬ 
out. The sonorous body was a small bell, suspended within 
the globe by a slender string fastened to the lower cock. 

A vacuum was first made within the apparatus to the l-'xperunent. 
greatest nicety, and even so as to exhaust a great part of n " d ,J u ^' Un 
the hygroipelrical water, that might have exited in the 
globe, winch however was very diy. Then, holding the 
globe by the cock, we set the bell in motion, so as to satisfy 
ourselves, that the dapper struck very forcibly against the 
sides: yet, with all the attention we could bestow, even 
close to the globe itself no sound could be percene'd; so 
that there was no perceptible sound in fi vacuum, agretabiy • 
to the experiments of Hawksbee, and all other philosophers. 

We 
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FlODtJCTION OF SOUND IN VAPOUR. 

We then introduced into the globe, in the way I hare 
described, a small quantity of water, part of which was con¬ 
verted into vapour. The sound immediately began to be 
perceptible, though the density of this vapour was ex¬ 
tremely small, the temperature being only 19 ° [66*2° F.]. 
To increase it, an excess of water was admitted into the 
globe, and it was placed m a stove at the temperature of 
46* [1I4*8" F.]. The sound then became very perceptible: 
it could be heard w ithout stooping down to the globe, and 
even out of the stove through the door. Some water still 
remained in the globe, so there can be no doubt, that the 
sound was produced and transmitted in the aqueous va¬ 
pour. 

When the globe was taken out of the stove, the tempera¬ 
ture quickly fell: a great part of the vapour therefore, 
which had been raised in consequence of the temperature, 
was necessarily precipitated; and accordingly the sound 
appeared very evidently diminished. 

Without any alteration in the apparatus, we introduced 
the same quantity of alcohol, as we had before of water. 
The specific gravity of this alcohol was 0*823. The vapour 
from this mixture possessed of course greater density and 
elasticity than that of water at the same temperature; and 
accordingly the sound was much more perceptible: it was 
heard from one extremity to the other of the rooms that 
form the philosophical apartments at Arcueil. Sound 
therefore is produced and transmitted in the vapouT of al¬ 
cohol. 

As a last experiment we tried the vapour of ether. This 
particularly excited our curiosity, on account of its great 
elastic force and density, which are known to be very consi¬ 
derable; two circumstances, that must contribute to in¬ 
crease the intensity of the sound. We begun with drying 
the globe, because the moisture would have diminished the 
tension of the ether; and then allowed the atmospheric air 
to enter freely, till it was in equilibrio with the external 
pressure, whioh was 0*7613 [29*951 inch.]; and, carry¬ 
ing it into a long walk in the garden, we found, that 
the sound of the bell was sensible to the distance of 
145 met. [158*5 yd-]; beyond this it was so faint, that the 

perception 
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perception of it was not sufficiently certain. The temperature 

was 17‘75° [63*95’ F.]. Having measured by this experiment 

the intensity of the sound produced in atmospheric air, we 

again made a vacuum in the globe, and introduced into it a 

sufficient quantity of sulphuric ether, to leave a surplus 

above what the temperature could convert into vapour. 

The specific gravity of this ether was 0 * 759 - The elastic nitre- 

force of its vapour, measured by introducing it under a ba- uf 

rometer freed from air, was 0*3549 met. [13* 963 inches], at iv> Tap*, nr. 

the temperature of 17 * 7 5“ [63-95° F.]. The globe being 

filled with this vapour, it was carried to the-same place as 

in the preceding experiment; when we found, that the 

sound was perceptible to the distance of 131*5 inet. [143*7 

yards]. This conclusively proves in the most convincing ^ 

manner, that sound is produced and transmitted in vapour, heard. 

as well as in a permanent gas. But we have proved, that This p ro *« 

this can take place only from the effect of iustnntaneous va- the n ‘ l,inent *- 
• • » , , if ▼<iration«i 

nations ot temperature, occasioned by the vibrations. It of temperature 

evidently follows therefore, that this cause reallv exists: f au T' J 
and that, according to the judicious remark of Mr. Laplace, cording to the 
it becomes indispensable for us to pay attention to it in the l,J ‘ 

mathematical theory of the propagation of souud; though F 
we cannot directly verify it by the application of the ther¬ 
mometer, because this instrument can no more be affected 
by these successive and momentary variations of heat, than 
the barometer is by the momentary variations of elasticity, 
that take place in the production of sound, and of which 
every one notwithstanding acknowledges the existence. 


III. 

Experiments to prove , that Fluids pass directly from the Sto¬ 
mach to the Circulation of the Blood, and thence into the 
Cells of the Spleen, the Gall Bladder, and Urinary Blad¬ 
der, without going through the Thoracic Duct . By Eve- 
rard Home, Esq . F. /?. S*. 

Having on a former occasion laid before the Society Fluids pa;. 

some experiments, to prove, that fluids pass directly from fro ™ the ,,u * 

• Philos. Trans, for l8l}, p. 163. 
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DIRECT PASSAGE FROM THE STOMACH TO THE BLOOD* 

the cardiac portion of the stomach, so as to arrrive at the cir¬ 
culation of the blood without goingthrough the thoracic duct, 
the only knowu channel by which liquids can arrive there; 
the present experiments are brought to confirm that opi¬ 
nion ; but in stating them, I wish to correct an errour, l waa 
led into, in believing that the spleen was the channel, by 
which they are conveyed. 

At the time 1 made my former communications*, l was 
conscious, that the facts 1 had ascertained wcie only sufficient 
to open a new field of inquiry ; but as I might never be able 
to make a farther progress in an investigation, beset with so 
many difficulties, I thought it right to put them on record. 
Since that time 1 have lo»t no opportunity of devising new 
experiments to elucidate this subject; and the circumstance 
of Mr. Brodie, the assistant of my philosophical as well as 
professional labours, having tied the thoracic duct in some 
experiments which will come before the Society, snggested 
to me the idea, that, if the thoracic duet was tied, and pro¬ 
per experiments made, there could be no difficulty in ascer¬ 
taining whether there was any other channel between the 
stomach and the circulation of the blood. 

With this view f instiluted the following experiment, 
which was made on the syth of September, 1810, by Mr. 
Brodie, assisted by Mr* William Brande und Mr. Gatcombe. 
I was unavoidably prevented from being present during the 
time of the experiment. 

Exp. 1. A ligature was passed round the thoracic duct of 
a rabbit, just before it enters at the junction between the 
left jugular and subclavian veins: an ounce of strong infu¬ 
sion of rhubarb was then injected into the stomach. In three 
quarters of an hour some urine was voided, in which rhu¬ 
barb was distinctly detected, by the addition of potash. An 
hour xmd a quarter after the injection of the rhubarb the ani¬ 
mal was killed : a dram and half of urine was found in the 
bladder highly tinged with rhubarb, and the usual alteration 
of colour took place on the addition of potash. The coat* 
of the thoracic duct had given way opposite the middle dor¬ 
sal vertebra, and nearly an ounce of' chvle was found effused 

* V 

into the cavity of the thorax, beside a considerable quantity 
• See Jaaiu. voU XX, p. 374, and XX!, 10*. 

in 
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in the cellular membrane of the posterior mediastinum. 

Above the ruptured part the thoracic duct was entire, much 
distended with chyle; and on tracing it upwards, the termi¬ 
nation of the duct in the vein was found to be completely 
secured by the ligature. The lacteal and lymphatic vessels 
had given way in several parts of the abdomen, and chyle 
and lymph were extravasated underneath t^e peritoneum. 

In this and the following experiments the infusion of rhu- Infusion of 
barb was employed in preference to the prussiateof potash, 
in consequence of its having been found in those I formerly sensible te-t. 
made, that one drop of tincture of rhubarb could be de¬ 
tected in half an ounce of serum, and nothing less than a 
quarter of a grain of prussiate of potash in the same quan¬ 
tity could be made to strike a blue colour when the test was 
.added. 

Exp. 2. The experiment was repeated upon a dog. In F*p. 2 , on s 
this I was assisted by Mr. Brodie, Mr. William Brand?, Mr. llo £* 

Clift, and Mr. Gatcomhe. After the thoracic duct had been 
secured, two ounces of strong infusion of rhubarb were in¬ 
jected into the stomach, and in an hour the dog was killed. 

The urine in the bladder, on the addition of potash, became 
deeply tinged with rhubarb. The bile in the gall bladder, 
by a similar test, was found to contain rhubarb. The lacteal 
vessels in several parts of the mesentery had burst, and 
chyle w«s extravasated into the cellular membrane; thetho-* 
racic duct had given way in the lower part of the posterior 
mediastinum, and chyle was extravasated. Above the rup¬ 
tured part the thoracic duct was much distended with chvle; 
it was rea iilv traced to the ligature, by which it was com¬ 
pletely secured. 

These experiments appeared to establish the fact, that the The thoran, 

thoracic duct was not the channel through which the infu- tluct not l! *'‘ 

...... passage 

sion of rhubarb was conveyed to the circulation of the blood, 
and it uow became easy to ascertain, whether it passed through 
the spleen, by extirpating that organ, and repeating the last 
experiment. 

On the 21st of October, 1810, the following experiment 
was made with the assistance of Mr. Brodie, Mr. Clift, Mr. 

Gatcombc*, arid Mr. Morey. f 

Exp . 
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Exp. 3 , on a Exp. 3. The thoracic duct near its termination was se- 
d°g. The tiio- cure( j j„ a (j 0 or whose spleen had been removed four days 

racic duct tied, n r * 

and,the spleen before, and three ounces of infusion of rhubarb were injected 

extirpated. ioto the stomach. Iu an hour and half the dog was killed, 
and the urine was found strongly impregnated with rhubarb; 
and on examination, the thoracic duct was found to be com¬ 
pletely secured by the ligature. Several of the lacteals had! 
burst, but the duct itself had not given way; it wu=. greatly 
distended with chyle and lymph. 

The spleen not By this experiment it was completely ascertained, that the 
the passage. 9 pi een j s no t the channel through which the infusion of rhu¬ 
barb is conveyed into the circulation of the blood, as 1 had 
been led to believe, and therefore the rhubarb, in roy former 
experiments detected in the spleen, must have been depo¬ 
sited in the same manner us in the urine, and in the bile. 

In the next ex- The detection of this errour made me more anxious to 

terminat'ian^f avo *^ being misled respecting the thoracic duct; and there- 
the thoracic fore, although there was little probability that the infusion 
leftside 'and T b u barb could have passed into the lymphatic vessels, 
the 1} inphatic which open into the blood vessels of the right side of the 
trunk of the ne ck, I thought it right, before I proceeded farther, to re- 
secured! e,b0t P eat the experiment, securing the termination of .he thora¬ 
cic duct on the left side, and the lymphatic trunk of the 
right side, where it empties itself into the angle between the 
jugular and subclavian vein. This was done on the 28 th of 
October, 1610 , with the assistance of the same persons as in 
the last experiment. 

Exp. 4 . The thoracic duct of a dog was tied, as ,n the 
former experiment; in doing it the duct wa' wounded, and 
about a dram of chyle flowed out; the lymphatic trunk of 
the right side was then secured. After this, three ounces of 
infusion of rhubarb were injected into the stomach, ar.d in 
an hour the dog was killed. The urine and the bile were 
found distinctly impregnated with rhubarb. On opening 
the thorax, some absorbent vessels, distended with lymph, 
were seen on the right side of the spine, entering an absorb¬ 
ent gland on the second dorsal vertebra, and the vasa effe- 
rentia from the gland were seen uniting with other absorbent 
vessels, and extending towards the right shoulder, where 

they 


Exp. 4, on a 
dog. 
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they formed a common trunk with the absorbents from the 
neck and axilla; this trunk was found included in the liga¬ 
ture. Th“ thoracic duct was moderately distended with a 
mixture of chyle and lymph; in tracing it upwards, an 
opening was seen in it immediately below the ligature, 
through which the contents readily passed out when pres* 
sure was made on the duet: above this opening the duct 
was Cl, ietely secured by the ligature. Nearly a dram of 
the n * > contained in the. thoracic duct was collected and 
tested by pplush, but there did not appear to be any im¬ 
pregnation of rhubarb. 

Exp. 5. The last experiment was repeated on another Exp 5,ona 
dog, on the 21st of January, 1PU, with the assistance of do *- 
Mr, Brodie, Mr. W. Brande, Mr. Clift, and Mr.Gatcombe* 

The dog was killed an hour after the thoracic duct and lym¬ 
phatic trunk had lieen secured, and the infusion of rhubarb 
had been injected into the stomach. 

In tying the right lymphatic trunk, a lymphatic vessel 
from the thorax going to join it was wounded, from which 
chyle flowed out in considerable quantity during the whole 
time of tl*e experiment; a short time before the dog was 
killed some of it was collected, but on testing it with potash 
no rhubarb was detected in it. 

The urine was found impregnated with rhubarb, as was 
also the bile from the gall bladder; but both in a less de¬ 
gree than in the last experiment. The lacteal vessels and 
mesenteric glands were much distended with chyle; and on 
cutting into the glands chyle flowed out in considerable 
quantity. Some of this was collected and tested with pot¬ 
ash, but showed no evidence of rhubarb being contained in 
it. The thoracic duet was much distended ; it was traced 
to the ligature, and was found to be completely secured. 

Lymphatic vessels from the right side of the posteiior me¬ 
diastinum were seen extending towards the ligature, that 


had been tied on that side; they were nearly empty; aud 
the trunk formed by the junction of these with the lympha¬ 
tic vessels from the right axilla, and from the light side of 
the neck, was seen distinctly included in the ligature. 


While Mr. Brodie was tracing the thoracic duct, JMt. So mo rhufc.<rt 
William Brande was making an inftsion of the spleen, and * n th * 
Vol, XXX.—Nov. 1B11. N showed" 
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but nonp per- showed me a section of it, in which the cells were larger, and 

fiverf* 1 " m th<5 more distinct, than I had ever seen them in a dog. There 

was a slight tinge of rhubarb in the infusion from the spleen. 

A similar infusion was made of the liver; but the quantity 

of blood contained in it being much greater than in the 

spleen, the appearance was not sufficiently distinct to decide 

whether it contained rhubarb or not. The»e experiment*. 

appear completely to establish the fact, that the rhubarb 

did not pass through the thoracic duct, and therefore must 

have got into the circulation of the blood by ( sorne oth**i 

channel. They likewise completely overturn the opinion I 

had adopted of the spleen being the medium by which the 

rhubarb had been conveyed, and show that the spleen un- 

svvers some other purposes in the animal economy. 

The r: ibr.rb The rhubarb found in the spleen does not arrive there be- 

probab.jr de- f ore Pn t ers (J ltt circulation, it is therefore most probably 
ported in the % # 1 * 

spleen in the afterwards deposited in the cells in the form of a secretion, 
iortn of a so- 'I'hat the rhubarb goes iuto the circulation is proved*by my 
former experiments, in which it was detected in the splenic 
vein. The prussiate of potash is hardly to be discovered in 
the blood of a living animal, since the proportion which 
strikes a blue colour on the addition of solution o r ’ iron, is 
greater than the c irculating fluids can be expected to contain 
at any one time, as it goes off by the seeretidiis nearly as fast 
as it i? received into the blood vessels. In a moderately 
sized ass more than two drums must be dissolved in the 
blood before its presence there can be detected. - 

That the fluid contained in the cells of the spleen is se¬ 
creted there, is rendered highly probable, since it is most 
abundant while the digestive organs uie employed, and 
scarcely at all met with when the animal has been sometime 
without food. The great objection to this opinion is, there 
iwl being no excretory duet but ihe lymphatic vessels of the 

spiei.ii proba- spleen; these however are both larger and more numerous 

bly form us th lU1 j n all y other organ ; they are fouud in the ass to form 
eacietory duct 1 , , - , , 

one common trunk, which opens into a large gland on the 

side of the thoracic duet, just above the icceptaculum chylj; 

and when the quicksilver is made to pass through the 

branches of this gland, there is a trunk equally large on the 

opposite side, which makes an angle, and then terminates 
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in the thoracic duct. This fact I ascertained at the Veteri¬ 
nary College, assisted by the deputy professor Mr. Sewell, 
and Mr. Clift. These lymphatic vessels are equally large conveying it*^ 
as the excretory ducts of any other glands, and therefore suf- *' cr ^ ion if 11 ® 
ficicnt to carry off the secretion formed in the cells of the duct, 
spleen ; and where a secretion is to be carried into the tho¬ 
racic duct, it would be a deviation from the general plan of 
the animal economy, were any but lymphatic vessels em¬ 
ployed for this purpose. 

It is a strong circumstance in favour of the secretion be¬ 
ing so conveypd, that in the last experiment, the lact,eals and 
cells of the spleen were unusually turgid, being placed un¬ 
der similar circumstances, the thoracic duct being so full as 
not to receive their contents. 

The purposes that are answered bv such a secretion from 
the spleen into the thoracic duct cannot at present be ascer¬ 
tained. 


IV. 

Of the mechanical Powers in the Leaf Stalks of various Plants . 
In a Letter from Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON. 


SIR, 

In pointing out what appears to me to be the perfection Mechanical 
of mechanism in the hairs of plants I have by no means ex- 
hausted the subject, but rather begun it. The mechanism 
of botany, though not yet familiarized to our ideas, is not 
the less beautiful, or true. As I have introduced it, so I 
shall continue to exhibit specimens of it, showing, that 
there is not a part of a flower, leaf, or stem, that is not ma¬ 
naged by mechanical means. This is admirubly depicted depicted iatfee 
in the leaf atalk, which I shall make the subject of the 
present letter; as Mr. Knight, in,his view of it, has given ( 

•nly one sort of peduncle, without describing the increased 

N « SIB*. 
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size of the pert that joins the *fra, which at one time of the 
year is but little larger, and shows the gatherer* but poorly. 

There appeals a regular gradation of mechanism in this 
part of all plants, from those which, having the leaves per¬ 
fectly sessile, are fastened in such a manner to the stem, as 
to be absolutely incapable of turning, or moving in any 
manner, to those plants, the leaves of which move with a 
touch, and the mechanism of which 1 have before described 
in the mimosa sensitive^. 

Mechanism I have already with indefatigable pains traced this grada- 
uicrediing tion through 130 genera of plants, differing as much as 
ihe mimosas, possible, selecting in each a lew to illustrate this truth, ana 
in which the mechanism increases gradually from the firs, 
the leaves of which move not, and have therefore no spiral 
wire, to the mimosa, which has it knotted and turned over 
balls. 

The first degree of motion in the peduncle is caused by 
the simple spiral wires in their cases passing into every di¬ 
minutive vessel in the leaf. The motion is then as simple 
as the means and the leaf is merely drawn nearer, or falls 
farther from the stalk : but when the spiral wire is doubled 
or crossed, there appears some diversity of motion, by the 
leaf not only advancing and retiring, but being able to be 
Most pUnts drawn on one side. The next gradation is shown by the 
have gather- increase of the peduncle next the stalk, and this increase I 

fTS * 

have ventured to call the gatherer, because it contracts and 
dilates to favour the spiral wire. When this is found dou¬ 
ble, that is, adjoining the leaf, as well as the stem, the 
motion is very greatly increased, since each of them moves, 
through the third of a circle, as l shall presently show. 
When there appears a ball within the gatherer, the leaf 
generally proves to be one of those compound leaves, which 
close as the evening advances. The gradation from this to 
the mimosa, or those leaves which move with a touch, seems 
effected by more balls, and by the spiral wire beiug knotted 
in u more complicated manner. It would have been curious 
to show one of each of these specimens, which I have drawn 

* The name by which I distinguish the increased part of the peduncle. 

♦ 

t See Journal, voL XXIV, p. 190. 


for 
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for myself; but they would take up too much room, Sir, ir* 
your Journal: 1 shall therefore give only a specimen of what 
1 mean by a gatherer; and a representation of the leaf* 
stalk dissected. 

No person can have examined a tree with attention, with- The beautiful 
out observing the beautiful arrangement of its leaves; the a ™ lpPIU#,rit 
exquisite manner in which they are prevented from obstruct¬ 
ing the light, or keeping the air from each other, and the 
various curious contrivances (especially with large leaves) 
manifested in raising or depressing them, so as to prevent 
their throwing too deep a shade on each other, and on 
those that are beneath them. It is to the gatherers alone 
they ore indebted for this, to the power the two end* of 
the peduncle have of turning through the third of a circle, 
that they are able to place themselves in this manner, and 
arrange their leaves in such beautiful order, so conducive 
to their benefit and future health. 

The peduncle may generally be divided into three parts, 
and, if it has any mechanism to manage, which it is sel¬ 
dom without, it is always found in two of these parts, that 
which joins the peduncle to the stem, and that which unites 
the leaf to the peduncle. PI. V, tig. 1, is a drawing of the Expla.ntion ni 
peduncle of the liburnum or ejtisus. A B are the two gu- 11C 
therers; and C D are the same extremelv magnified, and 
dissected ; it is easy to see, that the spiral wire beuur much 
contracted may draw these into various figures, according as 
it is tight or loose within the gatherers, as it is at e e, and may 
turn them three parts of a circle; an£ thus ma the leaf 
or leaf-stalk measure a very extensive circumference; and 
by this means accommodating its neighbour, and plac ing 
itself in the most eligible situation, not only for its leaf, but 
for the buds which are trusted to its care, and generally in 
the axilla of its peduncle. The gatherers at both cuds 
appear, when moth contracted, like a i erew at the exte¬ 
rior, and sometimes they are so bent as to be doubled, but 
at another time you will hardly be able to see Miat they 
do gathe**, so various is their figure. I shall now show a Description sf 

specimen of a leaf-stalk, which comes neu-er in gradation th ? 

' ” polvniorpltd. 

to the sensitive plant, one of the rpedicagoes, differing little * 
from the tnfoliums, and many of the diadelphiau plants. 
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A strange mis 
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i 


Fig. f i» the plant: B B is the upper gatherer, but it has 
instead pf the under one a stipule., which seems by some 
means (which l,have not yet been able to compre^e.. • ) to 
serve instead. AW the trifoliu inland numbers of the diadel- 
phian plants, have it thus.. h ig. 3 shows this part dissected 
and explained. 1 have never found the balls zz except in 
the medicsagoes#and not in all of the-e. There is not any 
thing more curious than.the substance of which the balls 
are.formed. It strongly resembles the matter of the bark 
without the inner bark vessels, is extremely watery, is the 
first part that decays, and appears to serve no other purpose, 
than to fix the string in its place. It is curious, that at /« 
where the knot comes, there is a fastening which passes en* 
tirely through the plant. The gatherers m and n at the 
side have no balls. There is another Und of a gatherer of 
0 very curious form, which is found in the papilionaceous 
tribe. It has but one ball; but the same matter, being 
collected into n thick lump, is folded into creates (nee fig. 
4, and the dissection tig. 5, f>y ); and have a bail in a semi¬ 
circular socket; it turns it to one crease, or the other, by 
means of the spiral wire. Fig. 5 better displays this, 
being a side view, and showing how it turns to the right or 
left, by taking the upper or lower crease, which of course 
turns the leaves nearly a whole circle. Fig. 6 shows the string 
when drawn tight ip the gatherer. This will serve to prove 
the thorough mistake of those physiologists, who pretend, 
that ibe different parts of a plant may be changed for each 
other, and make a peduncle oi leaf take root. Nature does 
not execute her wpr£ in this careless manner, each part has 
its separate mechanism, than can perform only the part as* 
signed. If a flower bud is concealed in the peduncle, it 
may by accident grow, since the lower part of the gatherer, 
which joins the stem, is full of flower buds: but then it ia 
these that grow, and not the leaf-stalk ; nor can.there be 
any thing more different, than the peduncle stem. 

I shall give no farther examples this time, as what I have 
already said will be, I hope, sufficient to make what I have 
drawn understood, and to give some idea of the mechanical 
management of this part of most plants; accounting for 
the beautiful arrangement of theleayes of trees: and proving, 

not 
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not Only that tfie spiral wire is the cause of motion in plants, 
but that the management of a plant is wholly mechanical. 

1 am, Sir, • 

Your obliged Servant^ 

AGNES H3BETSON. 

■o' * 

I shall in tny next give some account of Ihe form of those 
sessile leaves, which belong to annuals, and those which are 
of the'order pentundria digyniu, as there are many curious 
particulars, which belong to both, and which I have not at 
present time to detail. 


V. 

On the Decomposition of Wafer in two or more separate Ves¬ 
sels. /» a Letter from Adam Anderson, Esq. 

To W. NICHOLSON, Esq. 

SIR, 

Though the detection of erroneous statements in mat- Detections of 
fers of science is certainly a more humble task than the din* errou . r£ in #ci * 
covery or generalizemeut of facts, it must still be regarded 1Pl P° rt - 
as contributing, at least in some degree, to the progress of 
true knowledge, in so far as erroneous views have a tendency, 
not only to supersede experimental investigation, but to 
waste the energies of the mind in attempts to explain a 
state of things, which has no real existence in nature. I 
have been led to this remark, by reflecting on the difficulty, Difficulty in 
which chemists have hitherto experienced, to explain the explaining the 
transmission of the elements of water, during the decom- composition of 
position of that fluid by galvanism, when a metallic wire wa, « r in «pa- 

* , , | . . r&tfl vessels 

forms part of the circuit, andthe ex pen men t is performed 
in separate receivers. 

I have ascertained, beyond the possibility of doubt, that Oxigen and 

the transmission of oxigen and hidrogea in opposite fc ur-^ d n r s 0 ^ e "^ 0t 

rents through the connecting wire is, contrary to the as- th.ough the 

sertion of Ritter*, entirely fallacious—that the supposition "* re iri °PP a * 

rr -site currents. 

• Journal, 4to edition, vol. IV, p. 512. 

of 



184 


PKCOMFOMTfOl* ©f WATER IT lAlllftllW 


ofsuch a transmission mutt have arisen, either from 4t*in&c- 
curate mode of performing the experiment, or frm»tjj%a8ty 
and unwarranted generalizemeut of the repulsions and at- - 
tractions support'd to be exerted at the opposite pates jaf 
the galvanic battdry. ;j-,| , 

D«omp«i- Most bf your readers are aware, that, when goldwires 
t»on of witer proceeding from each extremity of a moderately powerful 
«l, galvanic battery, ip a state of action, are introduced under 

A receiver filled with water, and inverted over a b*»wa con¬ 
taining the same fluid, as at PI. VI, fig, I, |k* irire^being 
connected with the zinc side, and the w anti with the ne- 
gntive side, a decomposition of the water immediately en- 
tnd in one ves- sues » ox '^ wl ' s evolved at p, ar»d hidrogen: at n. The de- 
§d with sepa composition even goes on, when the wires are inserted in 
rate receivers. ge p arate receivers, fig* 2; attended with this remarkable 

circumstance, that oxigen alone is found in one receiver^ 
and hidrogen alone in the other. As we are forced in the 
present state of our knowledge, to believe, that a decom¬ 
position of the voder takes place at the extremity of each 
Supposed re- wire, we must also admit, that the oxigen evolved at » is 
puUiou aad expelled by the negative, and attracted by the positive 
the axigeu and point, while the hidrogen evolved at p is repelled by the 
bidrogiiii, positive, and attracted by the negative point; so that, 
during the decomposition contrary currents of oxigen and 
sufficient to hidrogen are proceeding along the dotted line m op. Nay, 
prevent their W e must even admit, thut the force of these attractions and 
the wdier. OU ^ repulsions is sufficicptly powerful, not only to separate the 
elements of water from a state of combination, but also to 
overcome the mechanical tendency so uscpnd thiough the 
water, which these elements possess ip their gaseous con* 


dition. 

Similar phcno- All this maybe admitted without much difficulty; but 
mena sai to the fact stated by Bitter is by no means so easily explained; 
wheiTth^wa- indeed it has never been yet accounted for, without 
ter win sepa. having recourse to the most improbable sqpposrans. This, 
rate vesses. philosopher affirms, that when the receivers ab 9 cd v fig. 3, 
jfilled with water, and inverted over separate vessels, A 3* 
C D, are connected by a gold wire, p », if the wires' P, Jtf,- 
i from the opposite extremities of the hat ter y be, i mmersed 
iutothe water contained in the vessels A B, C D, a decom¬ 
position 
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position of the water in the receivers takes place, accompa¬ 
nied by the same result as before, oxigen alone being 
found in one of the receivers, viz'uft, and hidrogen alone 
in the other, c d. Hence he concluded, that as a decomposi- The gawe* 
tion of the water must have taken place at each extremity 
of theconnecting wire, the ox tgen must have passed through the wires, 
that wire from n to p, where it was evolved, and the hidro- 
gen in the contrary direction from p to it. 

This explanation, so much at variance with all our notions The improba- 
of the impermeability of dense metallic substance* 1>,T 
gaseous bodies, seems to have been reluctantly adopted d niHot the 
by the greater number of chemists; while to a few it c i»p<s»uoiiof 
has appeared so inadmissible, that, rather than em¬ 
brace it, they have been led to doubt the truth of the 
opinions commonly received with respect to the compound 
nature of water. No person, however, appears to have 
suspected the accuracy of Ritter's statement, or even to 
have repeated his experiments with any degree of care. 

The experiments, wh eh I shull now describe, and which, 

I trust, will be deemed worthy of a place in your Journal, 
prove, in the most satisfactory manner, that the transmission 
of the elements of water in opposite currents through the 
connecting wire is altogether deceptive, and that the opinion 
of such a transmission taking place is founded on the want 
of a due attention to all the circumstances of the experi¬ 
ment. 


When 1 first repeated the experiment of Ritter, the re-The e*per*.. 

suit, 1 foufess, appeared very singular; 1 saw no way of ex- ™ e,u ri T at * 

plaining why the oxigen and hidrogen were found separately, 

without adopting the opinion of Ritter, or denying that 

water was a compound of these two elementary substances. 

At length, however by reflecting more maturely on tbeThepheno- 

subjeet, 1 began to suspect, that there might be a positive 

and a negative point in each receiver taken in conjunction positive and 

with the corresponding cun, over which it was suspended: that nP P_ a, »vp state* 
, „ . ■ r. • , ■ . , , . taking place m 

the extremity of the wire P, tig. 3, c nmeoted w:tb the zme each receiver. 

side of the battery, being positive, and the water acting as 

a conductor to the galvanic energy, the positive state would 

be conveyed through the water to the connecting wire up, * 

so that the extremity p would also become positive; while, 

, for 
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for a similar reason, the opposite extremity n would become 
negative: that, consequently, as there was a positive and a 
negative point in the warer connected with each receiver, 
it was obvious, that the decomposition would be effected hy 
mutual attractions and repulsions subsisting between the 
elements of water, and the two contiguous points of the 
interrupted circuit, which were thus immersed in ihe same 
fluid ; in short, that Hitter had been misled by overlooking 
the decompositions, which, I conceived, took place at the 
extremities p and n of th»* wires connected with the battery, 
t:xperim<*m« I accordingly adopted a new arrangement, ss at fig. 4. I 
to prove this. caui ,ed the wires proceeding from the battery to pass through 
the upper pait of the receivers (which were hermetically 
sealed) and then placed the receivers over the connecting 
wire pn, supported on a stand, and passing through the 
two glass capsules A B. Bv this disposition of the wiies 
connected with the battery, I was sure of collecting 
any gasses which might be evolved at their extremities. 
The result answ ered my expectation. I now obtained, not ox- 
igen in the one receiver, and hidrogen in the other, but these 
two substances in each, in the exact proportion, in which 
they combine together to form water: for on passing the 
electric spark through the gasses collected in each receiver, 
separately, a detonation took place, the gasses entirely dis* 
appeared, and water was regenerated. The nature of the 
decomposition, which happened in each receiver, was ob¬ 
vious : the wire P, proceeding from the zinc side of the 
battery, being positive ut the extremity p, and the yater in 
the receiver operating as a conductor, the positively electric 
■•‘tate was transmitted through the water to », and then 
along the connecting wire np to p, which by this means 
became also positive; in like manner, the wire n connected 
with the copper side of the battery, being negative at the ex¬ 
tremity a, and the negatively electric state being transmitted 
through the water to p, and then along the connecting wire 
pa to the extremity », this extremity became negative. 
There being thus a positive and a negative point in each 
receiver, the decompositions which took place differed in no 
respect from those which happen when the arrangement 
represented at fig. 1 is employed. 

It 
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It now occurred to me, that every interruption of thr Etctj inttr- 
cireuit would afford a positive and a negative point; and 
that a series of decompositions might be procured, by fol- a p« itive anA 
lowing out the same arrangements in a succession of re- nc S atiTe point, 
ceivers. I therefore constructed an apparatus first with 
four interruptions in the circuit, and afterwards another with 
six, fig. 5; and in both cases, I obtained in each receiver, 
the elements of water in the proper proportions, iu which 
they combine to form this fluid. The positive and negative 
points are marked in order. 

Though these experiments were perfectly decisive with An expen- 
regard to the effect produced by the conut cling wire, and ^ "r r avVrr- 
sufficiently calculated to unfold the real nature of the de-pvited. 
composition, to which it was subservient, 1 could not rest 
satisfied, till I had repeated an experiment, which Mr. 

Murray seems to adduce in confirmation of the imaginary 
tranMpission. I say, seems to adduce, for the experiment 
is stated with &o little precision (considering the usual ac¬ 
curacy of this excellent chemist), that it is difficult to disco¬ 
ver the real object, for which it is brought forward. After 
mentioning the experiment,of Hitter, and adopting the 
conclusion which be deduced from it, he adds— 44 1 have Dcrompo i 

“ fouud, too, that if a portion of quicksilver be interposed t,on 0< wa<fr 

, 1 in sej.aidte 

“ between two portions of water, (which can be easily done vest's w itt 

** bv filling the bent part of a Hphon with quicksilver, and *l u,CKi,,lv( ? 

“ putting water into each leg) on placing wires connected 

“ with a galvanic trough in the separate portions of water, 

“ gas arises from each wire*”. In orderto repeat theexpe- 

rimenfof Mr. Murruy. I constructed an apparatus, such as I 

have represented at fig.C. pabn represents the bent siphon, 

the opposite ends being introduced through two glass capsules, 

A,li, to which they w ere hermetically sealed at the bottom, 

d, e. Having filled the capsules and the bent Biphon with 

water, I inverted over the extremities of the siphon two 

small receivers filled with water, through the ends of which 

I had previously passed the gold wires N n, P p, and to which 

they were sealed by melting the glass. I then connected 

the wire N n with the upper side of the battery, and P p 

i ’ • 

* Murray's Chemistry, sol, I, p. 558. 
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with the zinc bide, and immediately ga^ was disengaged at 

Osifcninone their respective extremities w and p. On examining the 

Tfs.rt-1 and in- jt„ ssus obtained hi the two receivers, the gas in the receiver 
orageii in tru » _ ’ " 

ot' .*r,wliei. connected with the negative side of the battery was hidro- 

*-rir only was n an( j in th e receiver connected with the positive 
en> t iiiyeu: . . r 

side, oxigen. This arrangement did not differ essentially 
from that represented at tig, <2; uud the reason why the 
gasses are found separate is equally applicable to both. 
b«t when mer- I then removed the water out of the bent siphon, and 
eury was inter- supplied its place with mercury, confidently expecting, that 
the mercury (making allowance for its oxidahlc property) 
would operate precisely as the connecting wire in the ar¬ 
rangement represented at fig. 4. Accordingly, on connect¬ 
ing the wires N and P with the opposite sides of the battery, 
thisvratoxided in a few seconds I perceived an oxidanon ot the mercury 
inon re- taking place at. the point p of the bent siphon, which, as the 
ju’--. .-i.drogLii, w ' rt ' ^ P wa9 connected with the zinc side of the battery, 
the other was H po : ,itive point. Gas was copiously disengaged at the 
te*n«d Soih"* ^PP° blte extremity of the siphon, as well as from the points 
®Jog< r i hi- n and p of the connecting wires. After allowing the decora- 
posinon to go on du’xiig some minutes, I examined the 
gasses in the two receivers. The ira» m the receiver over the 
capsule 1) exploded by the electric spark, aud disappeared 
completely, while no effect whatever was produced by pass¬ 
ing h succession of electric sparks through the gas in the re¬ 
ceiver over A. I therefore introduced into this receiver as 
much ovigtn, by measure, as was equal to half the hulk of 
the gas which it already contained, and which 1 had no doubt 
was pure hidrogen : I then passed the electric spark through 
the mixture, when an explosion took place, and both gasses 
completely disappeared. 

This experiment, therefore, so far from supporting the 
opinion of Ritter, shows, that he must have been misled by 
a partial view of the circumstances attending the decompo¬ 
sitions, while it affords an additional illustration of what I 
have already stated with respect to a series of alternately 
positive and negative points at every interruption of the cir¬ 
cuit. 

A-.therexp"- Pursuing still farther the idea of this alternation of the 
runnntw ah an electric states, I cemented to a glass rod a succession of 

small 


Pi (tv there¬ 
fore nj Nliid. 
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.iuisill bits of gold wire, und having interposed them in that int-;rupt«i 
state, between the extremities p and n, fig. 1, of the two c,rcuit * 
wires connected with the positive and negative sides of the • 

battery, l observed, with pleasure, a considerable disen¬ 
gagement of gas taking place, at the same time, from each 
extiemity of ail the unconnected wires, which formed the 
galvanic circuit. 

Having thus pointed out the circumstances which misled 7 j,p principle- 
Ritter and his followers, and established, beyond all doubt, of d»“ ,rn ~ 
the important fact of a positive and a negative point at every sain* 

interruption of the circuit, it is almost unnecessary to ob- ia all case#, 
serve, that the decompositions, which happen by employing 
the arrangement first suggested by that philosopher, admit 
of being explained on the same principles a& the decompo¬ 
sition effected by introducing under the same receiver a 
positive and a negative point, proceeding immediately from 
the galvanic battery. 

’ 1 am. Sir, your Ujost obedient servant, 

ADAM ANDERSON. 

Perth Academy , 

Sept. 23, 1811. 


VI. 

Description of several new Varieties of carbonated Lime: by 

Mr. Hauy* 

THOSE problems, of which the object is to determine Two !.vws 
the varieties of a crystallization having a rhomboid for its 
primitive form, are susceptible of two solutions, which lead nuc.eus, rtcr« 
to the same figure by different laws of decrement. Me- , V :nat> '* e 
chanical division, by making known the position of the faces 
of the nucleus with respect to those of the secondary crys¬ 
tal, shows on which of these two laws the figure of a given 
crystal depends. In the course of a longtime I had very Sometime*na. 
seldom met with the two solutions at once in the same sys- tuic 
tern of crystallization; but instances of this kind have been botlu 
more numerous among the recent observations I have made 

* Journal des Mines vol. XXIII, p. 49. 
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on the varieties of carbonate of lime, of which I have now 
93 in tny collection. I shall describe some of tlm.e, which 
realize the possibility of this double employ of the same 
figure with two different structures. 

The rri hexaedral carbonated lime, PI. VI, fig. 7*> a spe¬ 
cimen of which was piesented me by Mr. Ilericurt de 
Thury, exhibits itself in the form of a regular hexaedral 
prism C C', terminated by two light hexaedral pyramids 
P c. Three faces, P, of Aeh pyramid, taken alternately, 
are parallel to those of the nucleus. The other three, de¬ 
signated by 1 , which arise from a decrement by two rows in 
height on the lower angles of the nucleus, are inclined to 
the adjacent sides at the same angle as the preceding, 
namely 135°; so that the secondary rhomboid, which the 
union of these faces would produce if they existed alone, 
would be similar to the nucleus. 

This result, which I have demonstrated in the geometrical 
part of my treatise, may he considered as the limit of all 
those, to which the double solutions 1 have spoken of lead ; 
because it is that, in which, one of the two quantities ex¬ 
pressing the decrement becoming 0, the solid answering to 
this term is the nucleus itself. 

In the ambiguous carbonated lime, fig. 10, the dodecae- 
dron & which in this variety is combined with the inverse 
rhomboid f /and the sides C C' of the regular hexaedral 
prism, is similar to the metastatic dodecaedron, vulgarly 
dogtooth spar; hut it depends on a different law of decre¬ 
ment, of the kind of those I have called intermediate. 
This result requires a certain explanation to be well under¬ 
stood. 

In the common metastatic dodecaedron, fig. 11, the least 
salient edges answer to the faces of the nucleus, while the 
most saliant are turned toward its edges. I had inquired, 
when I wrote the geometrical part of my treatise, whether 
there were not a law of decrement capable of producing a 
secondary crystal similar to the metastatic, so that the edges 
turned toward the faces of the nucleus should be, contrary 
to it, the most saliant; and 1 found, that this result would 

take pluee from the intermediate decrement T E 1 D 2 . 

* Fig. 8 represents the primitive form. 

Oft 
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On the other hand, the common inverse rhomboid has its Common in¬ 
faces turned tpward the superior edges of the nucleus: and, 
having also examined what law would give the same rhooa- ® 

boid, with its faces answering to those of the nucleus, 1 was 

5 

led by calculation to the result expressed bv e. 

Let us suppose, that the common inverse rhomboid is Combination 
combined in tme figure* with the common metastatic dode- of lheSc ‘* 
caedron; it is evident, that its faces would answer to the 
most saliant edges of this dodecaedron: hut in the variety Structure of 
before us, on the contrary, they answer to the least saliant '!’^ r "’ sem Ta 
edges. Now there are two different cases, in which this may 
take place: one is that in which the metastatic would result 

* s 

from the law L), and the inverse rhomboid from the law e\ 

the other, that in which the metastatic would be produced 
by the intermediate decrement, and the rhomboid by the 
decrement £' *E. Mechuuicul division removes all ambi¬ 
guity by proving, that the second i* the case. The faces of 
the two solids combine, as 1 have said, with the sides of the 
hcxaedral prism, from which we can derive no indication in 
favour of one structure, or of the other. 

The stenonome carbonated lime, fig. 9, differs from that Stenonome 

which 1 have described in my treatise under the name of ^ arbo[iaie 

* lime. 

subtractive by the addition of the facets e and v. The for¬ 
mer afford a fresh example of the law of decrement, which 
tends to produce a rhomboid similar to the uucieus. The 
faces 9 9 exhibit a particular case, the possibility of which 1 
had proved; namely that in which the decrement on B, fig. 

8, taking place by two rows, would produce a dodecaedron, 
all the triangles of which, instead of *beiug scalene as in the 
other cases, would become isosceles; that is to say, the do¬ 
decaedron would be composed of two right pyramids united 
base to base. In fact we should have a dodecaedron of this 
kind by prolonging the faces in question till all the others 
had disappeared. 

The angle of 151° & 42", which measures the respective Proportion;, 
incidences of the faces of this dodecaedron, is exactly dou- btil, f reen tJ ‘ c 
ble the angle of smaller incidence of the faces of tlje nu¬ 
cleus, 75* 31 / 21". These proportions between the angles * 


of 
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of the primitive form and those of the secondary crystals ar« 
not unfrequent in the varieties of carbonated lime. 

Crystals for- from these examples it is seen, that results, which I had 
»erly sHypos- gj vei| a8 merely hypothetical, appear as descriptions by an¬ 
ticipation of so many products of crystallization, 'which ex¬ 
isted in the bosom of the Eaith without our knowledge. 


VII. 

* 

Extract of a Letter from Dr. Francis Delaroche fo 
F. lit rgi r. Esq .; on Radiant Heat and other Subjects. 
Communicated by the latter Gentleman. 

Paris, July the 17 th, 1811. 

Phenomena *f J mv last two letters, I mentioned to you an inquiry into 
radiant heat. , , J . .. . , . ,* , ^ * 

the phenomena ot radiant caloric, which 1 commenced last 

spring, and of which the principal results art* the following. 

Radiant caloric, almost entirely divested of the faculty of 
traversing glass, when the substance that emits it is at less 
than 100° [412° F.] or eveu 180° F.], acqusies this 

property very manifestly, and independent of the light that 
muy iiccoHij/any it, in proportion as the temperature of the 
heated body is increased beyond this. 

The rays emitted simultaneously by one and the same 
heated body differ from each other with respect to the fa¬ 
culty of traversing glass. 

The quantity of radiant caloric emitted, or, to speak more 
properly, the quantity of caloric arriving ut a distance in the 
radiant form i» not pioporlional to. the temperature of the 
heated body, as commouly supposed, but it is infinitely 
greater in propoiliuu at high temperatures, than at lower. 
Lastly, that the law of refrigeration established by New¬ 
ton, though nearly accurate at low temperatures, is far from 
being so at high out s. 

Phenomena of Nothing very striking has occurred here in the sciences. 
1'gtu. within these"few months. Mr, Ma'us is still pursuing with 

success his inquiries concerning polarised light. Mr. 

• Arago likewise is making some curious experiments on the 
lUttmioatles of same subject. Some, that he has lately made on the illu- 

mi nation 
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nunation of different parts of the solar disk, «how, that the 
decree of illumination of the edges and of the centre is 
precisely the same, < ontfary to the opinion generally re- Decsiccartnaof 
ceived. Mr Clement has very happily applied prof. Leslie’s *nnnal and ve. 
process for the formation of ice to the rapid and complete 5 ta ™j^s sub * 
desiccation of various animal and vegetable substances. He Evaporation 
has also greatly improved the apparatus for evaporating li¬ 
quids by the help of fire. 


VIII. 

On Chemical Attraction . By Marshall Hall, Esq, 

To W. NICHOLSON, Esq. 

SIR, 

Chemical attraction is that force, by which the parti- Ch?mirat at* 
cles of matter are drawn towards each other. These parti- triCt,on * 
cles are of two kinds; for they may be similar to each other, 
as in the same simple body, when they are termed homo¬ 
geneous; or they may be dissimilar, as in a compound 
body, and are then denominated heterogeneous. From this 
distinction between the particles of material objects, a divi¬ 
sion of the attraction, which unites them, immediately flows. 

Theforee, which occasions similar particles to cohere, is called 
homogeneous attraction; dissimilar particles are united by Homogeneous 
heterogeneous attraction: the former is the cause of co- ^ntousiiUrac 
hesion in simple bodies; the latter occasions combination tion. 
between different bodies. 

But, bt-side these, philosophers have supposed, that «A third order 
third order of particles, and of attraction, influences che» c ^ rlc<t 
tpical actions. “ Heterogeneous affinity urges heterogene- tion *uppo*ed- 
“ ous particles toward each other, and of comae is the cause 
“ of the formation of new integrant particles , composed of 
“ a certain number of heterogeneous particles. These new 
“ particles afterward unite by cohesion, and form masses of 
“ compound bodies In the words of Mr. Murray, “ the 
** integrant particles are merely the smallest particles, into 

* Thomson, ed. 3, val. 1U, p. 408. 

Vol. XXX.— Not. mi. O 


** which 
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“ which a substance can be resolved without decomposition. 
“ The integral parts nre united by the force of aggregation, 
" ** the constituent parts by chemical affinity Berthollet 

describes the force of cohesion of a compound, as that by 
which the integral parts are held togetherf. 

This has led to It is the object of the following observations, to point out 
mains in the w j lal [ conceive to be an inaccuracy, in the opinion of coro- 
of chemical pound integrant particles, and of'the attraction by which 
attraction. they are SU p. )0gec | u, he united; and especially to notice 
some erroura, which have been introduced into the general 
theory of chemical attraction, by the adoption of this opi¬ 
nion. 

Opinion of It is proper to premise, that the opinion itself of com- 

vom'iuund 111 - pound integral particles must be admitted to be hvpotheti- 
i'r.rai)t parti- . , . 

vies hypotheti-We mix two substance together, and their particles 
v “b unite iu that manner, which constitutes chemical combina¬ 

tion; but to say iu what precise manner they unite, I appre¬ 
hend to be impossible; that they first collect together to 
fopn particles of a new kind, and of a superior order, which 
unite by homogeneous attraction, is surely not very mani¬ 
fest, Jt is perhaps more probable, that chemical union is a 
less complicated operation. If a number of heterogeneous 
. . particles be mixed together, they assume respectively that 

jnd ag^rega- wtaation, which their mutual attraction allots to them; every 
noa effects of particle is probably attracted by every other ; and of this 
■-auw* me attraction, combination and aggregation are equally the ef¬ 
fects. 

Nor can the cohesion of a compound substance be attri¬ 
buted more to the ageucy of homogeneous, than of hetero¬ 
geneous attraction; for if, in a compound, the particles be 
drawn towards each other, it is of no importance whetht» 
these particles be similar or dissimilar; the same effect, iu 
poiut of cohesion, will be produced. 

The contrary The account therefore usually given of the formation of 
probable. * a ^ le integrant particles of a compound, which unite by ho¬ 
mogeneous attraction, or cohesion, is not only without proof, 
but, as 1 humbly couceive, without probability. We shall 
however admit the opinion, and proceed to consider how it 


* Murray, ed. 2, vol. I, p. 63. 


f Researches, p. 38. 

uccotds 
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accords with and explains the phenomena of chemical com¬ 
bination. 

Berthollet, in his researches on this subject, has ascribed Cohesion sup- 
many phenomena to the operation of the homogeneous at- ' ?n 
traction, which unites integrant particles, or, as it is termed of chemical af- 
by him, cohesion. He considers it as a powerful cause in 
modifying combi nut ion; and especially, he attributes many 
of the results of complex affinity to its influence; he sup¬ 
poses, that Bergman’s Tables do not represent the real or¬ 
der of the affinities of bodies, but rather, the degree of co¬ 
hesion possessed by the compound when formed*. 

The following illustration is given of the mode of operfi- Instanced in 
tion of this force of cohesion. “ If a solution of sulphate * ul l ,hate 
“ of potasii be mixed with muriate of lime dissolved in a miniate of 
“ small quantity of water, the lime brought into contact * ime * 

“ with the sulphuric acid will be more powerfully influenced 
" by the force of cohesion, than the potash. It is therefore 
** u force in addition to those which preexisted, and deter* 

** mines the combination of the sulphuric acid with the lime, 

“ and the precipitation of the new compound f*” 

As this paragraph comprehends much of the doctrine of This instance 
the influence of cohesion in modifying chemical union, it 
deserves particular notice, aud it will be of advantage to 
make a few observations on it. 

It may be inquired, what is to be understood by the lime The ,ial * <to«* 
being brought into contact with the sulphuric acid? Is die.- stronger force 
mical contact or chemical union intended ? It is difficult to cwhe^nn 
determine this question. If chemical uniou be not intended b^foie* decora!! 
by the word contact, it is improper to say, that the lime will position^* 
be more powerfully influenced by the force of cohesion, than 3 eU 
the potash ; for muria’.e of lime is more soluble than sulphate 
of potash. Let us suppose, thut chemical union is intended, 
and we shall still observe a manifest impropriety in the ac¬ 
count of the influence of cohesion which^follows. 

It is said, that cohesion is a force, in addition to those A power that 
which preexisted, and determines the combination of the ?. : ’ cs m,t act 
sulphuric acid and the lime, aud the precipitation of the hj«taken place 
new compound. Now it is to be observed, that this new 
force can only be exerted, when “ the lime is brought into effect. 

* See Rfstarche*, p. 106. f Ibid, p. 105. * 

0 2 “ contact 
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“ contact with the sulphuric acid how then does it after¬ 
ward “ determine the combination of the sulphuric acid 
“ with the lime?” A power which is only evolved at the in¬ 
stant of the combination of two substances, cannot surely 
influence, or determine that combination. 

Cohesion is a power, which is exerted between integrant 
particles only ; in tins instance between the integrant parti¬ 
cles of sulphate of lime; it has no influence before their 
existence, and consequently cannot contribute to their for- 
matiou, it cannot therefore he a power in addition to*those 
which preexisted, so as in its operation to determine the 
combination of the sulphuric acid and the lime. 

It appear- to me, therefore, that fterthollet has attributed 
the formation of sa!n>e compounds to the active energy of a 
power, the very-existence of which, according to his own 
definition, must he coeval with, and cannot precede and in¬ 
fluence their formation. 


Cohesion be¬ 
tween the par¬ 
ticle- of a min¬ 
er und is a 
force th.it dc- 
t-'rnones its 
formation. 


Combination 
and aggrega¬ 
tion the |omt 
effect of hete¬ 
rogeneous ,md 
homogeneous 
attraction. 


Now it is to be observed, that the proposition, that cohe¬ 
sion in a compound is a force which determines the forma¬ 
tion of that compound, is really a fact as well established as 
any in chemistry. For, “ if all the decompositions ascribed 
“ to complex affinities be investigated, *:t will be found, that 
“ the prevailing affinity has been always ascribed to those 
“ substances, which have the property of precipitating, and 
“ of forming a salt, which can be separated by crvstal- 
** lization V’ The formation of these compounds, therefore, 
can scarcely be attributed to any other cause, than that which 
Beithollet alleges; namely, the operation of the attraction 
of cohesion in the compounds formed. 

On the contrary, that cohesion is exerted between com¬ 
pound integrant particles only, hay, the very existence of 
such particles, is entirely hypothetical. The former proposi¬ 
tion is supported by an ample number of experiments: the 
latter, which is in contradiction to it, is merely matter of 
opinion. Experiment, which is the light of Nature, shows 
us, that that power, which we term the attraction of cohe¬ 
sion, does influence and determine the combination oi those 
substances, or of those particles, which constitute a com¬ 
pound with much cohesion: but, us it has been shown, these 


* Berthollet, Researches, p. 106. 
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particles cannot be what are termed integrant; the constitu¬ 
ent particles of a compound arc + herefore made to approach 
by the agency of force of cohesion, just in the same 
manner as by chemical attraction. Where then is the dis¬ 
tinction between these two powers? To ine it appears, that 
there is no distinction whatever; but that, in fact, aggrega¬ 
tion and combination are both the effects of the mutual at¬ 
traction of heterogeneous particles* In the compound A B, 
each particle of A is probably attracted by every other par¬ 
ticle of A, and by every particle of B. Now the first ot 
these attractions inhomogeneous; the second heterogeneous. 

It is therefore probable, that the particles of every compound 
unite and adhere by the agency of both these kinds of at¬ 
traction ; it is surely improper to assert, that they unite by 
the agency of one attraction, but adhere by the influence of 
the other. 

Jt is proper to observe, that the change, w? ; ch is here sug¬ 
gested with regard to our opinions of the attractions of co¬ 
hesion and of combination, is not so singular as at first view 
it may be supposed to be. A change precisely analogous has 
been proposed, relative to the operation of affinity between 
two or more compounds. Formerly it was supposed, that, 
wheu two binary compounds, for example, are submitted to 
mutual action, the energy exerted in their union subsisted 
between the integrant or homogeneous particles of these 
compounds. A view of the subject, very different, has 
however been given by Berthollet. He supposes, that two 
compounds act on each other by an affinity resulting from 
the united energies of their constituent elememary particles. 

A change precisely similar is here suggested relative to the 
attraction of aggregation in a compound body. The' pre¬ 
vailing opinion is, as it was formerly with respect to chemi* 
cal affinity, that the attraction is exerted between compound 
particles. I suggest, that, as in affinity, the powers mey be 
exerted between constituent and elementary particles. Both 
powers may with equal propriety be termed resulting attrac¬ 
tions. 

If this opinion concerning chemical attraction be correct. Consequences 
certain consequences will necessarily follow, which ir may of thls 
be proper to point out. 1st. Those compounds, the consti¬ 
tuents 
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luents of which* have the greatest affinity, will have the moot 
cohesion; they will be the Ipasi soluble, and the first to crys¬ 
tallize on evaporation. 2dly. Bergman’s Table- may still be 
considered as representing, in some degree at least, the af¬ 
finities of bodies. 3d,y, Berthollet's opinion, that, whet) 
two binary compound*- are dissolved together, a quaternary 
'Compound is always formed by their union, will be ip 
great measure invalidated. These consequences we shall 
endeavour to truce; so that, if the opinion we have stated 
be just, it may receive due confirmation, from the observa¬ 
tion of the phenomena presented by chemical attraction. 
Compounds The fir.-t proposition is abundantly proved by the follow- 

th, ‘ h,ITe !? e ing observations of Berthollet, which deceive <o be quoted 
giva-esr affi -i. ** n 

ty i. a M golu- a second time. “ If all the decompositions ascribed to com- 
W*. “ plex affinities be investigated, it will be found, that the 

prevailing affinity has been always uscribed to those snb- 
“ stances, which have the property pf precipitating, or of 
*' forming a salt, which can be separated by crystallization. 

“ For this reason it may be inferred « priori, from a know* 

“ ledge of the solubility of salts which may be formed in a 
“ liquid, that those substances, which are least soluble, and 
most apt therefore to p.ecipitate, will be found to be the 
** same as those to which Bergman and other learned che- 
mii-ts have attributed the strongest affinity in their tables,” 
&e.—■See Researches, p, 106 et seq. 

Sulphates of Barytes has a stronger affinity for sulphuric acid thap qny 
bar-tesand other base; it therefore decomposes.all the sulphates. Froiq 
** 1 ’ the same energetic attraction the particles of sulphate of ba¬ 

rytes cohere with more force, and it is found tp be Jess solu¬ 
ble than the other sulphates. Thus we consider the forcible 
attraction,which subsists between sulphuric acid and barytes, 
as at oncp the cause of the decomposition of the sulphate of 
potash, and of the strong cohesion, and of the little solu¬ 
bility of the new sulphate. This account of the matter 1 
think is perfectly just antj reasonable, whereas wp have shown 
the incongruity of the opposite opinion. 

Berf'man’q We are now* naturally led to consider our second proposi- 
sen^thtM^-il* t ' ori ’ t * rat Bergman’s Tables may still be considered as re- 
iffimtirt of ' presenting thp real affinities of bodies. If Berthollet's opi- 
Udies. niop, that the decomposition and separation of salts arise 

from 
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from the influence of a power altogether distinct from che¬ 
mical affinity, be correct* it is obvious, that Bergman's 
Tables merely represent the cages, in which this power is 
most energetic, and do not denote the order of affinity of 
the various substances comprehended in them: but if, on 
the contrary, it be proper to consider the force of cohesion 
in a compound as depending in equal measure on hetero¬ 
geneous and homogeneous attraction, then it as obviously 
follows, that Bergman's Tables do indeed represent the 
order of affinities of the substances arranged in them. 

It will be very evident, that this question is of great im¬ 
portance ; and 1 hope what has been said, together with some 
observations connected with our third proposition, will ieu- 
der the view we have taken of it sufficiently probable. It is 
to be observed, that Bergman's Tables of Chemical Affini¬ 
ties may err from other causes; sufficient regard may not 
have been paid to the proportions,, volatility. See. of the sub¬ 
stances; it is only in reference to the supposed influence of 
the attraction of aggregation of the compound, that they 
may still be regarded us expressing real affinities. The force 
of cohesion of the individual constituents of a compound 
will influence the formation and the state of aggregation of 
that compound; for I suppose, that the force, which causes 
the particles of a simple body to approach each other, is not 
destroyed or suspended, when that body enters into combi¬ 
nation. Yet still, as this degree of cohesion between the 
particles of any body may be considered as a property of 
that body, Bergman's Tables may be considered as denoting 
the order of affinity in any number of bodies endowed with 
such properties* 

Our third proposition has been discussed with much abi- Two binary 
lity by Mr. Murray, who considers it as equally probable a 
priori , that two binary compounds should exist together in geiher in soiu- 
solution, as that they should unite to form a quaternary 
sue* He adds, “ it is very doubtful, whether Bert hoi let n *ry com- 

* has not extended too far the principle, on which his theory p m< *’ 

* of complex affinity is established." 

If a quaternary compound be formed on the solution of Or why « not 
%o binary ones in water, it is a natural question, why is not convom'd'ob- 
ttis quaternary compound obtorfned by evaporation ? Here^«n«d by era- 

the ponaion ? 
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tne influence of the attraction of aggregation is alleged as 
the cause of the decomposition of the quaternary compound* 
and of the formation of the two binary compounds obtained 
by crystallization; but in this instance the same incon¬ 
sistency occurs* as has been (minted out* ip considering the 
formation of sulphate of Jime on the same principle. A power 
developed at the instant of the formation of a compound 
is represented as the cause of the formation of that compound. 

I^euce it appeurs* ibat* supposing the solution to contain 
p. quaternary compound, no reason can be given, why this 
compound is not obtained, on the evaporation of the sol¬ 
vent; the inference therefore must be* that such a com¬ 
pound did not exist in solution; but that the substances dis¬ 
solved are really binary compounds* such as we obtain them. 

And even on the opposite supposition, that cohesion 
.does not at all depend on heterogeneous affinity, 1 think the 
same inference might be deduced. If u solution contain u 
quaternary compound, which becomes two binary com¬ 
pounds on evaporation; this change must take place, at 
the instant of crystallization: but why it does take place 
at that instant* we are not told; there is no new power 
called into nction ; because Berthollet’s notion of the force 
of cohesion is, that it is a power not only when apparently 
effective, but also when it appears to be entirely overcome. 
The question then remains, if the solution be that of a qua¬ 
ternary compound, what is the reason, that, at the point of 
crystallization it is decomposed, and that two binary com¬ 
pounds are obtained on evaporation ? 

Speaking of the infinence of volatility on affinity* JBer- 
thollet remarks, that “heat, by increasing the volatility of 
“ a substance,enfeebles its combination* and this cause is not 
“ less efficient in complex, than in elective affinities: it is 4 
" force added to those already in action* and which determines 
“ the union and separation of those substances , which are most 
“ disposed tq forna a volatile compound” Still the same ob* 
jeetion ipay be urged against this observation, as was offered 
to the alleged influence of cohesion in effecting combim- 
tjon. The volatility of a compound can have no influence 
on the formation of that compound; combination* in eye*y 
instance* depends on the properties of the constituents* aid 

to* 
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not on the substance constituted. If the constituent parts 
of a compound be volatile* this volatility will be increased 
by heat* and .their union will probably be promoted ; but it 
is of no importance whether the compound be volatile or 
lixed when formed. 

Berthollet has explained in a far more satisfactory man- Causes of li¬ 
ner than former chemists the causes of some of the limits, ca/combnln 1 ”' 
which are observed in chemical combination ; he has pointed non according 
out the influence of quantity* cohesion, volatility. But 10 Btrll,ollet * 
there still remains considerable difficulty in accounting for 
these limits on many occasions; as in the following in¬ 
stance, where condensation is considered as the cause, detei- 
raiuing the proportion of the constituent parts of the com¬ 
pound, and affording the limit to combination. 

“ When, in the progress of combination, the result in any Great renders. 

“ part of it is great condensation; this, by the obstacle it !,a - K " 1 - 

“ may oppose to the exertion of uffiuity, oe even by the 

,l greatness of the condensation wi hdruwing t!ie product 

“ from the sphere of action, may limit the combination to 

** that point, or to the proportion at which this effect is 

“ greatest; or if by particular circumstances this is over- 

“ come, in the farther progress of combination it may hap- 

“ pen; and in this way, compounds in two or three deter- 

“ initiate proportions may be toimed,*” l am not certain, Combination 

with what propriety we speak of the “ progress of com hi 11 a- !’ roba,1 y not 
r r J r in progre-n.Te m 

tion”; because I do not know, that we h five tiny reason to rc^i ct to {>’«■ 
believe it to be progressive ; progressive in the sense im- i’ crr - ,ni - 
plied, in relation to proportions. If oxigen be combined 
with hidrogen, the compound is established in a ce- tain de¬ 
terminate proportion; nor have we any reason for suppos¬ 
ing, that the combination ever took place in any other pro¬ 
portion ; much lefs can we presume, that the proportion of 
one or the other increases progressively, until the? occur¬ 
rence of a considerable condensation puts a period to the 
progress of combination, and determines the proportions of 
the compound. The pause of the condensation is likewise 
unknown; unless it be attributed to the formation of new 
integrant particles, possessed of a new attraction; which is 

f Murray, vol. ], p. 105, * 

ai> 
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MANAGEMENT OF THE CIIEsTNL’T TREE. 

an hypothesis, that cannot he admitted. On the subject of 
proportion, Mr. Dalton's views give the happiest explana¬ 
tion ; biit they must he acknowledged to b# hypothetical. 
The particles of bodies are objects of science, and not of 
sense; yet we speak of them, as if they were as palpable 
and visible as the masses they compose. 

I shall conclude these observations by an allusion to two 
instances of combination, which have not, l think, been very 
satisfactorily explained. The first is the union of gasses on 
the application of heat; the second, the same combination 
by means of compression. They are both explained on the 
mechanical principle of an approximation of the particles, 
occasioned by the compression ; but it is to be remembered, 
that, as both operations may be attended by compression, 
they are also both attended by an increased temperature. 
May not the heat have some more immediate operation in 
attracting these combinations, than is supposed : I believe 
the pressure, which causes the gasses to combine, requires 
to be applied very suddenly, so that a due quantity of heat 
may be evolved. It is requisite, that the application of heat 
to inflame gasses be applied suddenly, so as to ensure a 
considerable compression? The determination of both 
these questions by experiment would be extremely interest* 
»ng. The influence of compression is seldom or never re¬ 
sorted to in pneumatic experiments ; although it would un¬ 
doubtedly prove an agent of considerable power in promot¬ 
ing combination, 1 am, Sir, 

Yours respectfully. 

University, Edinburgh MARSHALL HALL. 

September the 2oth, 1811. 


IX. 

On the Horticultural Management of the Sweet or Spanish 
Chestnut'tree. By the Right Hon. Sir Joseph Bakkd, 
Bart, K. B. $c.* 

X N all the northern parts of Europe, where chestnuts are 
twixl for food, the practice of grafting the trees that bear 

* Trans, of the Horticultural Society, vol. I, p. 140. 
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them has been known from time immemorial; the wild or 
ungrafted chestnut is culled in french ch&taignier, the graft¬ 
ed or cultivated sort uiaronnier. 

Though the grafting of chestnuts has been little, if at all and In the wet 
used in this part of the island, it is not an uncommon of 
practice in Devonshire, and other western counties. The 
nurserymen there deal in grafted chestnut trees, and the 
gentlemen have no doubt introduced them into their gar¬ 
dens. 

About sixteen years ago, sir William Watson sent some 
of these grafted trees from Devonshire to Spring Grove, 
with an assurance, that the fruit would be plentiful and 
good. They were at first neglected and ill treated, owing 
to the disinclination most gardeners have to the introduction 
of novelties, the management of which they are unacquaint¬ 
ed with: it was therefore six or seven years before they be¬ 
gan to bear fruit. 

Since that time, as the trees have increased in size, the The relish 
crop has every year become more abundant; last autumn ^"^theTpa^ 
the produce, though they are only six in number, was suflt- n.sh. 
cient to afford the family a daily supply from the beginning 
pf November till alter Christmas. The nuts are much smaller 
than the Spanish imported fruit, but they are beyond com¬ 
parison sweeter to the taste. The crops are little subject to 
injury, except from very late frosts. The trees are iu gene¬ 
ral covered with blossoms to a degree, that retards their an¬ 
nual increase. They are now so low, that a part of the crop 
is gathered from the ground, and the remainder by a step- 
ladder. They require no pare or attendance on the part of 
the gardener, except only the labour of gathering the fruit. 

Most people prefer the taste of the fruit to that of the im¬ 
ported, but there can be no doubt, that, when the usege of 
grafting chestnuts becomes common in this country, grafts 
of all other sorts will iu due time be procured from the con¬ 
tinent. 

The kernels of these chestnuts, and of all others ripened Mode of keep, 
in England, qre more liable to shrivel and dry up than those i ” 6 ‘k® 01 * 
imported, owing to a deficiency of summer heat in our cli¬ 
mate to mature the fruit; this must be guarded against by , 
keeping the nuts always in a cool place* rather damp than 

dry; 
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dry; the vessel best suited to preserve them is an earthen 
ware jar with a cover, this will not only keep them cool, hut 
it will restrain the loss of moisture without entirely prevent¬ 
ing perspiration, and thus endangering the loss of vitality, 
the immediate consequence of which is the appearance of 
must and mouldiness. 


X. 

On Potatoes. % Thomas Andrew Knight, Esq. 

F. R S. «frc*. 

]In the Horticultural Transactions of I807f, I hnve de¬ 
scribed a method of cultivating early varieties of the pota¬ 
to, by which any of those, which do not usually blossom, 
may be made to produce seeds, nnd thus* afford the meaus 
of obtaining many other early varieties. 1 also offered a 
conjecture, that varieties of moderately early habits, and 
luxuriant growth, might be formed, which would he fouud 
well adapted to field-culture, and be ready to be taken 
from the soil in the end of August, or the beginning of 
September, so that the fanner might be allowed ample time 
t*> prepare the same ground for a crop of wheat. 1 am now 
enabled to state, that the suecess of the experiment has in 
both <:a.-.es fully answered every expectation that I had 
formed. 

The facts that I have stated in the Horticultural Trans¬ 
actions of 18«7, and more fully in the Philosophical Trans¬ 
actions, are, 1 believe, sufficient to prove, that the same 
fluid, or tap, gives existence alike to the tuber, and the 
blossom and seeds, and that whenever a plant of the potato 
adords either seeds or blossoms, a diminution of the crop 
of tubers, or an increased expenditure of the richness of the 
soil, must necessarily take place. It has also been proved 
by others, as well as myself, that the crop of tubers is in¬ 
creased by destroying the fruit-stalks and immature blos- 
?oiu'. as soon us they appear; and [ therefore conceived, 
that considerable advantages would arise, if varieties of suf- 

* Trails, of she Ilort. Sec. toI. T, p. 187. -f Se» Journal, vol. XIX, p. 97. 
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ficiently luxuriant growth, ami large produce, for general 
culture, could be formed, which would never produce 
blossoms. , 

I have since had the gratification to find, that such are Pi'tuMjit ai- 
readilv obtained, by the means which 1 have detailed, and I /“ nv K‘* s wf 

' . . KHpr^vfi ra- 

ata disposed to annex more importance to the improve* rieties of 
‘ nient o*f our most useful plants, than any writer on agricul- P !aats ' 
ture has hitherto done; because whatever increased value 
is thus added to the produce of the soil is obtained without 
any increased expense or labour, and .therefore is just so 
much added to individual and national wealth. 

I formerly supposed that all varieties of the potato, which Potato^ that 
ripened early in the autumn, would necessarily vegetate npen ^ . 

early in the ensuing spring, and could therefore be ht for necessarily vo- 
use ouly during winter; but 1 have found that the habit oft> ctate ear *T *» 

• - . . . spring:. 

acquiring maturity early in the autumn is by no means 

necessarily connected with the habit of vegetating early in 
the spring ; and therefore by a proper selection of varieties, 
the season of planting crops, for all purposes, may be ex¬ 
tended from the beginning of March, nearly to the middle 
of May, and euch variety be committed to the soil exactly 
at the most advantageous period. 

A variety, however, which does not vegetate till late in but most pro. 
the spring, and which ripens early in the autumn, cannot, i 
conclude, particularly in dry soils and seasons, afford so those that vc 
large a produce as one which vegetates more early: I, ne- g eulPearl J* 
vertheless, obtained so large a crop from one which vege¬ 
tates remarkably late in the spring, and ripens rather early 
in the autumn, that 1 was induced to ascertain, by weigh¬ 
ing, to what the produce would have amounted, had the p r0 <lucv. 
crop extended over an acre, and 1 found, that it would have 
exceeded 21 tuus, 11 cwt. 80 lb*. 

In this calculation the external rows, which derived supe¬ 
rior advantage from air and light, were excluded; aud no 
more manure, or culture, than is usually given, had been 
employed; for the crop was not planted with any intention 
of having it weighed : the wet summer was, however, very 
favourable. 


* 48-J5? lb*. 
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I am not acquainted with the common amount of the 
weight of a good crop of potatoes, upon an acre of ground 
in a favourable soil, when welt manured and cultivated ; but 
1 am confident, that it may generally be made to exceed 
‘-0 tons, by a proper selection of varieties: and if four 
pounds of good potatoes afford, as is generally supposed, 
at least as much nutriment as one pound of wheat, the pro¬ 
duce of an acre of potatoes, such as 1 have described, is 
capable of supporting as large a population as eight acres 
of wheat; admitting the calculation of Mr. Arthur Young, 
that the average produce of an acre of wheat is 22§ bushels *: 
and as an acre of wheat will certainly support as large a 
number of people as five acres of permanent pasture, it fol¬ 
lows that an acie of potatoes affords as much food for man¬ 
kind as forty acres of permanent pasture: an important 
subject for consideration, in a country where provisions are 
scarce and dear, and where so high bounties on pasture are 
paid in the form of taxes ou tillage, that the extent of per¬ 
manent pasture is certainly, and consequently increasing; 
and it must increase, under existing circumstances; for it 
pays a higher rent to the landlord, and relieves the farmer 
from much labour, anxiety, and vexation* 

To what extent a crop of potatoes will generally be in¬ 
creased by the total prevention of all disposition to blossom, 
the soil and variety being, in all other respects, the same, 
it is difficult to conjecture; but 1 imagine, that the expen¬ 
diture of sap iu the production of fruit stalks and blossoms 
alone would be sufficient to occasion au addition, of at least 
mi ounce, to the weight of the label's of each plant; and 
if each square yard were to contain eight plants, as in the 
crop I have meutioned, the increased produce of an acre 
would considerably exceed a tun, aud of course be suffici¬ 
ent, in ulniost all cases, to pay the rent of the ground. 

1 do not know how far other parts of England are well 
supplied with good varieties of potatoes; but those culti¬ 
vated in this part of the islaud are generally very bad. Many 
of them have been introduced from Iieland, and to that 
climate they are probably well adapted; for the Irish planter 
is secure from frost from the end of April nearly to the end 


* 1440 lbs. 
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of November: but in England the potato is never safe from 
frost till near the end of May; indeed I have seen the leaves 
and stems of a crop, in a very low situation, completely de¬ 
stroyed as late as the 13th of June, and they are generally 
injured before the middle, and sometimes in the firft week 
of September. 

’ The Irish varieties, being excessively late, are almost al¬ 
ways killed by the frost while in full blossom; when, omit¬ 
ting all consideration of the useless expenditure of manure, 
it may justly be questioned whether the tubers of such 
plants, being immature, can afford as nutritive, or as whole¬ 
some food, as others which have acquired a state of perfect 
maturity. 

The preceding statement will I trust point out to the Importance «f 
Horticultural Society the importance of obtaining improved Series"Ifhed 
varieties of the potato, and 1 believe no plant existing to be tothiscuumry, 
more extensively capable of improvement, relatively to the 
climate of England ; and if practical evidence were wanted 
to prove the extent, to which the culture of the potato is 
calculated to inciease and support the population of a coun¬ 
try, Ireland most amply affords it; where population has 
increased among the catholic poor, with almost unprece¬ 
dented rapidity, within the last twenty years, under the 
pressure of more distress and misery, than has perhaps been 
felt in any other spot in Europe. 

I shall conclude my present communication with some re- Remarks oa 
marks upon the origin and cure of a disease, the curl, which lllC CUI| ‘ 
a few years ago destroyed many of our best varieties of the 
potato; and to the attacks of which every good variety of the 
potato will probably be subject. 

I observed that the leaves of several kinds of potatoes. Origin of tke 
which were dry and farinaceous, that I cultivated, produced f ’ 
curled leaves; while those of other kinds, which were soft 
and aqueous, were perfectly well formed ; whence I was led 
to suspect, that the disease originated in the preternaturaily 
inspissated state of the sap iu the dry and farinaceous varie¬ 
ties. I conceived, that the sap, if not sufficiently fluid, 
might stagnate in, and close, the fine vessels of the leaf 
during its growth and extensioq, and thus occasion the irre¬ 
gular contractions, which constitute this disease: and this 

conclusion 
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conclusion, which I drew many years ago, is perfectly con¬ 
sistent with the opinions 1 have subsequently entertained, 
t respecting the fmmation of leaves. 1 therefore suffered a 

quantity of potatoes, the produce almost wholly of diseased 
plants, to remain in the heap, where they had been preserved 
during winter, till each tuber had emitted shoots of three or 
four inches long. These were then carefully detached, with 
their fibrous roots, from the tubers, and were committed to 
the soil; where having little to subsist upon, except water. 
Experiment t» 1 concluded the cause of the disease, if it were the too great 
«fthVihtory th thickness of the sap, would be effectually removed; and I 
had the satisfaction to observe, that not a single curled leaf 
was produced ; though more than nine tenths of the plants, 
which the same identical tubers subsequently produced, 
were much diseased. 

In the spring of 1803, Sir John Sinclair informed me, 
that a gardener in Scotland, Mr. Crozer, had discovered a 
method of preventing the curl by taking up the tubers be¬ 
fore they are nearly full grown, and consequently before 
they become farinaceous. Mr. Crozer, therefore, and my¬ 
self appear to have arrived at the same point by very diffe¬ 
rent routes; for by taking his potatoes, while immature, 
Prevention of from the parent stems, he probably retained the sap nearly 
the disease, in the state to which my mode of culture reduced it. I 
therefore conclude, that the opinions 1 first formed are well 
founded; and thul the disease may be always removed by 
the means I employed, and its return prevented by those 
adopted by Mr. Crozer. 

I sent to the Board of Agriculture the substance of the 
preceding remarks on the origin of the curl, in the year 
1808; but 1 do not know whether that account has been 
published, or not. 


DqvcnUm, 
January 31, 1810. 
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A remarkable analytical Anomaly respectfully submitted to 
the Consideration of Mathematicians . 

To Mr* NICHOLSON. 

SIR, 

In your number for August last, t published a short On flic algo- 
paper on the defective algorithm of imaginary quantities, rithm of ir,ia 

iii , , . , , ginarj quanti' 

which lifts not at present been honoured by tne remarks of lies> 

any of your correspondents, though the importance of the 
subject seems to demand the attention of every advocate for 
the introduction of these expressions into mathematical 
investigations : and as I am extremely desirous to have the 
opiniou of analysts on this subject, and particularly those, 
who in their writings have maintained the legitimacy of re¬ 
sults, in cases where imaginary quantities have been nearly 
the only instruments employed -in obtaining them ; I atu 
induced, in order to draw a reply from those quarters, to 
consider the same under rathei a different point of view. 

For which purpose let us assume the two loiiowing ex¬ 
pressions : 

a . a ___________ 

y r — 2 r II V — 1 + V- 2—11 V"— 1 — — 4 

3 _._ 3 . . 

l/ — { + -i v — 3 + i — | 3 = - 1*87938 

which equalities may be verified cither by the develope- 
numt of the above ex|>ressions into series, or by the solu¬ 
tion of the equations of which they are the roots, according 
to Cardan’s rule, viz. 

x 3 — 15 x — — 4 
x 3 — 3i " — 1 

Now let us square tlie.se formulae at full length, and by 
precisely the same steps. Then we shall have the following 
operations: 

Vol. XXX.—Nov. 1811. P (AJ 
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(Aj-.-f V — - + ii v'— I 4 V — i> — 11 v'— 1 ^ - 

» _ i ___ 

(—2 4 II-/—I)* + 2 C— 2 4 \ W—\) X (—2—11 >/— 1} 


+ / (— 2 — 11 v"— O’. 


. Again 


(1>)., y/ — J 4- i •/— 3 4 — j — £ V — — 

* _ .i _ __ 

V l— -1- 4 T V — 3) a 4 2 y/ (— l 4 \ */ — 3) {— * — 4 

3__ 

V!- 4 -; ✓— 3)* 


— vi) 4 


Thns far wp have proceeded step *>v step the ,~amein both 
examples, and let us still continue the ‘imic parallelism of 
operation at full length thus : 


2 l 11 v / 1 / t j 1(J S q, lfirr . D f (— 2 | j } ^ — i'j 

— 24 11 v'— 1 ) 


4 

— 44 v/ — 


- 121 ^ — 117 — 

41 v 7 — 1 — (— 2 

4 n v'- 

-1J* 

'l 

*• 

4 11 

— 

I? 

i 

. the prod, of (— 2 

i 

I- n n (—2 

— 11 v'- 

-1) 

_ 2 

— 11 

*/— 

* 5 




4 

1-121 

V— 

1 

= 12G 




J 

— 11 


0 

l 

, the souare of (— 

2 — 11 V - 0 



_ 

— 11 

\/ — 

y 

i 





L 4 44 I — 121 - — 117 1 44 v'— l — (—2—11 — l) a 


and consequently our square (A) becomes 


y[~~ 117 -— 44 y'— 1 4 a j/l25 4 /-II? + 44^-1 = 


/ — 117 — 44 </— 1 4 ia + /— 117 4 44 V^— 1 


Again, 
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j -I - 

— \ 4- 


i 

i 


— * + 



Again, to square our second formula (B) 

* ^ vi S the square of (— i + t V— 3) • 

i V — 3 \ 

= -^-^-3 = h} + W-3f 

c 3 } t | 1(? p ro( j uct of ( — | l- 4 - V— 3} (— 4 . — ^ V— 3 ) 
V— 3 S 


1 _1_ 1 
t + x 


1 


-i-lv/—3| 
— 4- — i v 7 — 3 S 


the square uf (—4 — i V— 3) 


t + k V— 3 — V — — t + T V— 3 ~ (4- — 4 V— 3)* 

And consequently our square <(B) becomes 
a __ _ a , 

yl — r — V 3 + 2 \f l + V — * + * V— 3 = 

J 3 ____________ 

Y — i ~ t V— 3+2 + */“ i + 4 V'— 3 


Thus far likewise we have proceeded step by step in both 
Cperations. 


And since our first formula is equal to — 4 , and our se¬ 
cond to — 1*87938; the square of the former ought to be 
equal to 4* = 16, and the latter to (l’87938)* = 3 532069; 
that is we ought to find the following equalities obtain: 
viz. 


* ___ 3_ 

(A) ...*/— 117 — 44-/— 1 + 10 + y r — 117 + 44 V— 1 = 16 

3 - - 3 _ 

(B) ... y — 4.— l y/— 3 + 2 + y^— T + » v— 3 — 3*53-2069 

Or by transposing 10 and 2 


(A)... > J — 117 — 44 V— 1 + »/ —117 -fr 44 V— 1=6 

a _____________ 3 _ 

i V-3 + /-4 + 4V- 3 = 1-532069 

P * N-* 
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"Now \/ — 117 — -U V— 1 ~ 3 — 4 y'— 1 

A 

and /—117 \- 44 V— 1 = 3 + 4 v'— 1 

as will be fount! by involution. 

And consequently their sum is equal to 6 as it ought to 
be, and we may therefore fairly conclude, that we are right 
in our operation on the first formula. But with regard to 
our second expression, it is the same as that with which we 
begun, and is thereforeequ.il to rs7P3H, arid not 1-53 200*), 
as it ought to have been, had we been correct in the opera¬ 
tions on the .second formula; and htnee we may conclude, 
with equal certainty, that some mistake lias crept in unob¬ 
served in the latter case, notwithstanding we have proceeded 
by parallel steps in both examples. 

The questions, therefore, that I have to propose to mathe¬ 
maticians, are as follows: 

1. What constitutes the errours in the operation on the 
latter formula? 

2. Howaresueherronvstoheguardedagaiiifl in other cases? 

The latter of these questions is equally important with 

the former ; as there are various other formuhe of a similar 
description, which, should they arise in any investigation, 
when we have not the means of checking the result as in 
the examples above, much uncertainty must necessarily at¬ 
tend the conclusions thence deduced. 

The manner in which I have introduced these questions 
may appear somewhat novel m the present day, but it was 
not uncommon at the time when the sciences were most 
successfully cultivated in this country, aud when they were 
making those rapid advances, which have immortalized the 
names of several distinguished English mathematicians aud 
philosophers. 

I have only now to observe, that, should no answer appear 
to these questions within three months, I will then, through 
the medium of your Journal, publish my explanation; but 
I am not without hopes of seeing the subject elucidated by 
a more able hand than. Sir, 

Your obedient Servant, 

M AT HEM ATIC CS. 
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XII. 

O/i the Migration of Swallows: by Dr. Traill. Read be¬ 
fore a Literary and Philosophical Society established at 
Derby, Sept, the \7ih , 1808, of wliuh Dr. Traill is a 
Cornsponding Member . 

To Mr. NICHOLSON. 

Silt, 

OUIt correspondent Mr. Forster having solicited in- Mipratirm o: 
formation on the subject of the migration of swallows, Ur. swa how. 
Traill was induced to request, that the following paper, 
after having been read to the Derby Society, might be 
transmitted to you lor publication. In compliance with 
that wish it is herewith enclosed ; and, I have no doubt, will 
be considered as an iuteiesting contribution to this curious 
branch of natural History. 

1 am. Sir, 

Your very obedient Servant, 

Derby. CHARLES SYLVESTER. 

Extract from the Logbook of the Ship Lane of Lancaster.— 

Captain John Thomson. 

On the 17 th of May, 1307, in latitude 51° 42' north; 
longititude 21° 44' west. Pleasant dear weather. Wind 

wVn. w. 

18th. Pleasant clear weather. Light airs and calms. 

Wind varying from S. E. to E. N. E. Lat. D. R. 52° 6” N. ; 
long. 21 ° 44' W. 

lyth. Steady breeze from E. S. E. Some showers of 
rain, and foggy weather for the most part of this day. Lat. 

P. R. 52" 11 N.; long. 21 ° lb' W. 

2lKh. Strong breezes, varying from S. to S. E. Foggy MiJtins an<J 
weather. About 4 p. m. several martins and swallows ap - wallows light. 
peared about the two ships. At 8 p. in. collected to a large "'iruheAt 
covey ; many of which pitched on different parts of thir. ship, 'aauc in May. 
and allowed themselves to be taken up by the seamen. At * 
daylight in the morning found many of them dead in the 

mizen 
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niizen top, channel bends, r.nJ on deck. Lat. D. H, 
62" 33' N. Long. 20° 2 I' W. 

21«d. Commms loggy, attended with rain. Mind 
mostly from feouth-eaViw.,ni. In the totus-e of the day 
great numbers of the swallows a. d murtu " wt’it taken by 
the seamen ; and the oat-, aim dog bioiigfit n «nv of them. 
X great many had pitched in difr'emi. pinto of the ship; 
and all or the greatest pari found «iead in the morning. 


Remark* hr/ J)r. Traii l. 


The intelligent seaman, who made this extract from his 
logbook at my request, vvas then on in?, voyage fm,n the 
West 1'flies, lie has been many yeais captain oi a ship 
in the We it India trade fmin Lancaster, and f i<m this 
port. 1 Know him lobe a man of piohitv and veraeity; 
and his aeeonnt wu^ eonliimed 1>\ some of the maiinersof 
the ship then in eompnny, with wh«uu i < o<n t-r-ru. 

The ci re u instances chiefly to be attended to t» the nar¬ 
ration, are : 


Th?r were up- ]. The weather, previously, was not o hmstt im*. as to 

pa.«nM oa countenance the idea, that the swallow? were fmced by a 
their passage _ ’ 

f-oai Afrn_a o> tempest fiom tilt nearest shore; and tlit' yenna! direction 

tlie i.orth, not jj |t w j m ] W}iS no t unfavourable to t ( e supposition of their 

blown fioin _ _ ... ! 

ihe land by a having been aid*d by it, in their passage 'roin the roast 

storm. of Afvic-a., where they were observed by the celebrated, but 

unfortunate, Adansou, to arrive in the winter. 


2. The season of the year is favourable to the idea of 

* 

their migration from the roust of Africa for the north of 


Europe. They alighted on the ships about the time that 
swallows begin to appear in Ihilain. to which they were pro¬ 
bably proceeding: and it should not be forgotten, that 
about this time of the year swallows arc seen to quit the 
coast of Senegal, and other parts of Africa. 

3, The dibilitvof these birds, which permitted them to 
fall an tasv prey to the cats and dog; their suffering them¬ 
selves to be caught by tht seamen; and their being very 
lean, as 1 was informed was the case hy those who exa¬ 
mined them in the two ships, stem to show, that they 
‘ bad made a long voyage, and not, that they had been acci¬ 
dentally driven by g gale, fr<wn the neighbouring shores of 

Britaiu 
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Britain and Ii eland. Indeed, considering the great strength 
of wing, and velocity, of the swallow tribe, it must hate 
been a t.eiuet.dous gale that could drive them off the land: 
but, the previous weather was not lung boisterous, and cap* 
turn Thomson experienced little move than a steady breeze. 

4. The gieat iiumocr of liitse birds is another argument 
against the supposition of their having been earned to sea 
by a storm. Such instances m sulitary birds of weak wing 
are not uncommon. 1 once caught a golden crested wren 
{mol(villa regains, Lin.) in the shrouds of a vessel, when 
driven off tee coast of Scotland by a sudden tempest; but 
instances of large flocks of bir's, so strong and active as 
the swallow tribe, becoming tin* sport of the winds, are 
certainly very uncommon, even when the weather has been 
tempestuous. 

5. Captain Thomson expressly mentions both swallows There wete at 
and martms; and he staled to me, that they differed m b-ast two 

< 1C • 

size. Hence, there were, at least, two species of swallows 
observed by him. As he does not pretend to the character 
of a natmalist, perhaps, time were not only the chimney 
swallow, or hirnndo rust tea, and martin, or It. urbica , but 
the swift, or h. opus, and even the sand swallow, or h. ripa - 
ria. This account, at least, supplies, in some degree, an 
omission of Mr. Adanson ; who, in his interesting observa¬ 
tions on the appearance of swallows in Africa, has omitted 
to state what species he observed there, or whether he. ob¬ 
served nioie than one kind of swallow. 


The preceding extract affords, in my opinion, another Tlier being 

argument to prove the annual migration of swallows. That f ' ,m<l nniier 
. 7 „ . WmvI wry 

swallows sometimes have heeu found dormant, in the win- que^uonaWr. 

ter season, in cold climates, I ain not disposed to deny. 

But had a bird so common with us generally remained 

here all the winter in a dormant state, we, probably, 

should have discovered it more frequently than has ever 

been pretended. I will even admit, that swallows have been 

found concealed amid rushes, by the banks of rivers, in this 

state: but that they have ever been discovered alive at the 

bottom of pools and rivers, or otherwise excluded from the 

access of atmospheric air, we must be permitted to doubt, # 

till it is proved, that the respiratory organs of swallows 

differ 
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LUMINOUS METEOR OBSERVED AT GENEVA. 

differ from those of other birds ; or, that atmospheric air 
unnecessary to the liie of dormant diiunais. 'Iheextraor* 
dinarv suspension of most of the living fui.ctions of aui- 
tnals of this class is a subject of great physiological im. 
portauce and euiiosity ; and deserves to fie more fully in¬ 
vestigated. But the claim of the swallow to an unn-ual 
sti urture of tin organs of lespiiation is completely over¬ 
turned bv the flis^ei lions o! toe celelnuted John Hunter. 
* 

In the alleged easts of the submersion of swallows we must 
lunkealicwuncc for tbe'Teduiity, or luarcuuicy , 01 observers ; 
and I think it would not be difficult to refer aunost all 
such alleged facts to one or other of these heads. 

Live poof. THOMAS STEVVABT TRAILL. 


XIII. 

Account of the Appearance of a Luminous Mifeor; by Pro - 

fessur Pictet*. 

Tip 

iL £IE 15th of tins month, about half after eight in the even¬ 
ing, aluminous meteor was seen at Geneva, in the N. IN. VV. 
part of ihe "ky, which was pe'tv clear w lieu* me meteor ap¬ 
peared, though there w> re clouds in usher part?, and the 
phenomenon itself, towaid theend of its appearance, was ob¬ 
scured by a cloud. The appearance was so sudden, that 
those of the spectators, who were looking aim;her way, at 
the lust rn> meat suppo.-cd the light it gave, which was suffi¬ 
ciently vivid to cause a shadow, though it was still twihgirtV 
to be the effect of a flash of lightning. We have endea¬ 
voured to police' all the particulars respecting the circum¬ 
stance* of the phenomenon, that we could obtain from eye¬ 
witnesses of it. Among these may be distinguished five 
students of the academy,* of the faculty of sc eimes, who 
liappined to he walking together, and uot only Raw, but 
made their observations on ihis phenomenon, which they 
afterward committed to writing. These, except the noise, 
which wu* heard only l;v them, agree wiih all those, that 
have been communicated to us by others with less precision. 
The following are their words. 

* Biblioih&que liritni.n 1411 *-, for May, 181 l,p. 105. 


“The 
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“The )5th of this month, at 35 minutes after eight in 
the evening, we heard a whizzing sound j it the north-west. 
A sudden flash of light caused us to turn our head-, and we 
saw a kind of serpent of fire, which appeared to us tour or 
five degrees in length. It was hent buck nt the west end, 
so as to approach the figure of the letter S ; it then spread 
out in the lower part; after which it assumed tin- shape of a 
horseshoe, and nearly of a parabola. At the end of seven 
or eight minutes, according to mir watches, a cloud con¬ 
cealed it from our eyes, at the moment when it appealed to 
advance very slowly toward the west. Its brightness dimi¬ 
nished every instant: a:id jo-tat the time of its d?appeaiing 
we no longer perceived any thing but two very bright 
points, one at the extremity of the lower brunch of the pa- 
luhola, the ether on the ‘mine branch nearer the summit of 
th M curve. As to its height we euusat nothing piecise, ii» we 
had no instrument with us adapted for measii/mg angles: 
but to the eye it appeared twice the height of mount Jura.’* 

Oue of the eye-witnesses of this phenomenon*, who ob¬ 
served it with a small tele^co e, remarked, that the most 
luminous part was not homogeneal, or continuous, but com¬ 
posed of distinct and separate particles. 

A fortunate circumstance enabled us to determine with 
tolerable precision the important circumstance of t* e appa¬ 
rent height of the meteor, which was lor a long time nearly 
stationary. Two of its ohsemubf. whom we consulted, re¬ 
marked that the imtcor, seen from a spot which they easily 
found again, grazed the summit of a certain tree, wl;h h 
even concealed part of its light: We afterward measuicd 
from the spot of observation the angle of altitude of this 
tree, and its azimuth. This altitude, and consequently 
that of the meteor, was eighteen degrees ; and its azi¬ 
muth was precisely in the direction of the magnetic me¬ 
ridian, which uf piesHit at Genei i is g0° 15' N. W. This 
direction passes nearly through t ,e zenith of the towns of 
Gray, Langres, Cliuuincnt, Yury, Chalons sur Marne, 
Ilheinis, Valenciennes, aod Bruges. 

* Mr. Trentblev nephew ,t (he celebrated naturalist. 

Mr. I/hmlier, profe-wir of mathematics m the academy; and Mr. 
Galland. student m the faculty of divinity. 

We 
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It was seen at AVe have learned by the public papers, that this meteor 
1>aT,s - was seen at Paris; but it is not said m what direction. Sup- 

# posing it to have been seen due caM, the intersection of this 

azimuth with lh.it observed at Geneva would point out the 
place of the meteor m the region of Vitry, Chalons, and 
liar sur Ornain, about seventy leagues in a straight hue 
»ti'nation of ^ lom Geneva : a distance which, with its nppment observed 
unreal IietgUt. height, and taking into account the effect of the sphericity 
of the Earth, would place the meteor about the actual height 
of twenty-four leagues and half. 

The supposition we have made, for want of observations, 
may serve its a guide to those, who remarked neatly the 
azimuthal direction of the phenomenon, and would foim an 
idea of its absolute height, it must have been less than -4|- 
leagues, if the meteor were sten in a direction to the south- 
waxi of cast; and on the co ilia y so much more, in pio- 
port'nn as. it appeared more to the north of the perpendicular 
to the meridian of Paris. 


Above <-« r st- 

e.t. 


F'ftVaWv 
sU.iiis f"!! from 
it. 


At any rate it appears, that its height exceeded the sensi¬ 
ble limit.' ofonr atmosphere; and that its light, nnd proba¬ 
ble its heat, did not arise, as in our ordinary combustions, 
iiom the piesence and decomposition of the oxigen gas of 
tne atmosphere. 

k 

Several ciieuinstauccs of this phenomenon were similar to 
those that have been observed in lapidifcrous meteors; ami 
we should not be surpiised to hear, 1 hat incandescent stones 
had fallen in places, which had this meteor in their zenith. 
Ko explosion was heard ; bat perhaps the distance was too 
gient, and the circumambient medium too rare, for the so¬ 
norous vibiations to be transmitted to us. 


XIV. 

Letter from Professor P. Prevost, to Professor PlGTET on 
the Mi tear of the 1 5th of May*, 

„ Geneva, May the 28 th, 1811. 

Omparw»r. oj Jf HP rare you have taken, my dear colleague, to deter- 
circumsiaiicvi umje exactly the position of the meteor observed the 13th 

4 Bibiiolli''*iiie Britaiiniquc, for May, 1811, p. 110. 

of 
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of this month, will allow it to be compared with those ascer- of meteor? do* 

sitsiblc 

tained by other observers. This is the only method of ob- 

tah nur any accurate ideas respecting the vertical height, • 

course, and nature, of these bodies foreign to our Eaith, and 

the snort passage ot which cannot be foreseen, 

.You have availed yourself of a favourable circumstance, Grosses at 

to obtain the altitude and azimuth of that luminous obieet; th *' ,r VunrIin 
...... ill. » • i • - nfl(1 distances 

but it is tar from probable, that observers m other situations not tobedc- 

shnuld he able to avail themselves of a similar proceeding: P e|,rff;< * cm 

and should 'hev report the height of the meteor, without 

having deter nined it by any it.s f| urnent, «e must expect 

■n cat devi.it ions. 

O 

There is a certain degree of confidence however, to be unless bv e-. 
given to the estimations of nan accu«tcjncd to appreciate l’ e: * 

their sensations, and com pa re (]nantitie». if therefore such 
an observer should sn, that he mivv the meteor neatly at 
45 ', or at. 30°, for example, this might he considered as pio- 
bubiy coming pretty near the truth : because we may pie- 
suuie the observer, measuring in idea the interval fiom the 
zenith to the horizon, could pretty well estimate by the eye 
the half or third of that d.stance. 

But there is a correction to be made in this estimate, Necessary cor 
which is scarcely thought of, but winch, in loose oh»erva- ,tl ‘ * on , l ]' lu 
lions of this sort, is in icaiilj of great importance. these. 

The apparent firmament is a skeue arch, winch may be from theapp*.- 
compared to ao arc of a circle of abuut Co°: (see Smith’s ma ” 
Optics, tiundated by Pezenas, vol. I, p. 117 ). If we con¬ 
struct a semicircle on a nght line, and cut off an arch of 
about Co 0 to represent the apparent firmament, (a» in the 
iiguie in Smith’s Optics), we shall see, that half from the 
vertical of this apparent lit moment answers to about 50° of 
real altitude, and a thiid to about 40°. Now it is easy to 
perceive the importance of such a correction, if we would 
obtain any accurate result from comparative observations, 
and in particular if we attempted to ascertain a parallax. 

In confirmation of this remark I lay before \mt the ob- Estimation by 

servation of a man possessed of all the faculties calculated :i (' 1 heaver at 
.... . , J . „ Geneva, 

to mature Ins judgmentin the estimation of measures. You , 

will there see, that he estimates the height of the meteor 

between 
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Iwtawn '30° and *10% (hat is between V and of the appa¬ 
rent <1 1 stance from the zenith to the horizon. These points 
of division of the apparent firmament answer to 1 4° ami 'J0°* 
of real altitude : and that of Id", which yon have men-mred, 
is between these two. 1 ought however to add, that the ob¬ 
server in question ultimately fixed on tin-otim.it, of a third, 
or 30° apputenlly. lint all these determinations are neces¬ 
sarily approximations only. 


XV. 

improvement in the A<]nntinta Process, hy which Pm, Pencil, 
and Chalk Drawings ran he imitated: by Mr. J. Hassei.l, 
No. 11, Clement's /«wf. 

SIR, 

P ETSCFJVIN G the various methods of imitating draw¬ 
ings ami sketches in the graphic art fall shoit of an arcurate 
imitation of the black-lead pencil, 1 determined on au at- 
terpt, some ) ears since, wijic h, aher repealed experiments, 
I flarter myself 1 have fully established. 

The m inner is totally new, and solely iny own invention: 
—by th»* method l adopt any artist can sketch with a black- 
earl pencil his subject immediately on the copper, and so 
sim[ile and easy is its style, that an artist can do it with live 
minute.-, study. 

Ky this manner, the trouble in tracing an oil paper, and 
other retracing on the etching ground is avoided, aud the 
doubtful handling of an etching-needle isdone awayj, as the 

* A third of the arch of 60° from the horizon would give 20% and 4 
26’ 40 . C. * 

f Trans, of ihe Soc. of Arts, vol. XXVIII, p 97. The silver medal 
and Unity guineas were voted to Mr. Hassell tor this communication, 

+ Tmc ng rag should he made of a piece of Irish linen, not too much 
worn, the surface of winch i> to be Tubbed with another rag dipped in 
s,vect oil, ju»t -ufiicient ro retain a small portion of Vermillion or pounded 
rrtd chalk Thi, must be placed with the coloured part towards the 
ground of the plate, s.nd the drawing or tracing laid upon it, which must 
be n.iced ve . lightly wnh a blunt point or needle. 

pencilling 
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pencilling on the copper is visible iu the smallest touchIt 
has also another perfection, that, bv nung a broader instru¬ 
ment it will represent black-chalk, a specimen of which I 
procured Mr. Munn, the landscape psvntvr, to make a trial 
of. 1 have herewith sent the said specimen marked C, and 
Mi. Mnnn’s name is affixed to the same. This subject he 
actually drew upon copper, under iny inspection, iu less 
than twenty minutes, the time he would have taken, per¬ 
haps, to do the same on paper; iu fact, it can be as rapidly 
executed on copper as on paper. 

It is particularly pleasant for colouring up, to imitate 
drawings, as the lines are soft, aim blend in with the colour. 
It is a circumstance always objectionable in the common 
method of etching, that those so tinted cun never be suffi¬ 
ciently drowned, nor destroyed, and always present a wiry 
hard effect. 

It is equally adapted to historical sketching, and might 
be the means of inducing many of our eminent painters to 
hand down to posterity their sketches, which, at present., 
they decline, from the irksome trouble attending the repeti¬ 
tion of retracing their performances, and the doubtful hand¬ 
ling of the etching-needle, which can never give a sufficient 
breadth and scope to their abilities. 

I have, sir, forwarded, in an annexed paper, the diii’eieut 
specimens, for the inspection of the gentlemen forming the 
Society of Arts, &c. 

In making my specimens 1 have thought it necessary to 
show, that, if by any accident a part might fail, it could be 
retouched a second time, and ofteuer if wanted; in this par¬ 
ticular its simplicity stamps its use. 

To elucidate the foregoing proposition, I purposely caused 
a part of the distance to fail in specimen A A ; this is repair¬ 
ed you will perceive in specimen B, and the sharp touches 
wanted to perfect the sketch are added. 

1 beg also to stale, it is not tbe style usually termed soft 
ground etching: that process is always uncertain, cannot be 
repaired, and will only print about two huudred impres¬ 
sions; whereas the specimens herewith sent will print up¬ 
wards of live hundred, with care. 

Should the Societj for the Encouragement of Arts &c. 

deem 
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deem the subject worthy of their reward, I shall feel proud 
in communicating its process, and flatter m\ self the arts and 
artists will feel a peculiar addition and pleasure in its 
utility. 

Permit me, Sir, 

to subscribe myself, with all respect. 

Your ohedieut humble Servant, 

JOHN HASSELL, 

Landscape Draughtsman, n, Clement’s Inn, Strand. 

Process of drawing upon Copper , to imitate Black-lead Pencil 

or Chalk. 

Method cf A remarkable good polish must be put on the copper with 
thawing on an'oil-rubber and crocus martis well ground in oil: after 
tate^block-lead which it must be cleaned off with whiting, and then rubbed 
pencil, or with another clean rug. 

'It- ^ 

1 11 You are then to pour over your plate the solution to cause 

ground, winch is made as follows;— 

No. 1.—Three ounces of Burgundy pitch. 

One ditto of frankincense. 

preparation of These are to be dissolved m a quart of the best rectified 
Uiegmund. spirit of wine, of the strength to tire gunpowder when the 
spirit is lighted. 

During the course of twenty-four hours this composition 
must be repeatedly shaken, until the whole appeals dissolv¬ 
ed; then filler it through blotting 'paper, and it will be fit 
to use*. 

Application of pouring on this ground, an inclination must be given 
lt - to the plate that the superfluous pint of the composition 

may run offal the opposite side, then place a piece of blot¬ 
ting paper along this extremity, that it may suck up the 

Grounds. * The ground in hot weather must have dn add tional one third of spi¬ 

rit of wine a ided to it for coarse grounds, to represent chalk $ and one 
half added to it for fine grounds, to represent black lead pencil; and aiwajs 
to be kept in a cold place in summer, and a moderately warm situation 
in w inn r. 

* .N B —If any parts are net bitten strong enough, the same process U, 
to be repeated. 


ground 
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ground that will drain from the plate, and in the course of 
a quarter of an hour the spirit will evaporate, and leave a 
perfect ground, that will cover the surface of the copper, 
hard and dry enough to proceed with. 

With an exceeding soft black-lead pencil sketch your de¬ 
sign on this ground, and when finished take a pen and draw 
with the iollowiug composition, resembling ink : if you wish 
your outline to be thin and delicate, cause the pen yofl draw 
with to be made with a sharp point; if you intend to repre¬ 
sent chalk-drawing, a very soft nib and broad-made pen will 
be necessary, or a small reed. 

No. 2.—Composition, resembling ink, to draw the design 

on the copper. 

Take about one ounce of treacle or sugar candy, add fo j,j- f„ r 
this three burnt corks reduced by the lire to almost an ,n * on u * 
impalpable powder, then add a small quantity of lump-black 
to colour it; to these put some weak gum-water*, (made of 
gum-arabic), and grind the whole together on a stone with 
a muller: keep reducing this ink with gum-water until it 
flows with ease from the pen or reed. 

To make the ink discharge freely from the pen, it must 
be scraped rather thin toward the end of the nib, on the 
back part of the quill, and if the liquid is thick reduce it 
with hot water. 

Having made the drawing on the copper with this com- Vamii^ 
position, you will dry it at the fire until it becomes hard: 
then varnish the plate all over with turpentine varnishf. 

It will now be necessary to let the varnish that is passed over 
the plate, dry, which will take three or four hours at least; 

* Gum water must be made in the proportion of half an ounce of gum 
arabic to a quarter of a pint of water. 

■f* Turpentine varnish is composed of an ounce of black resin to an 
eighth part of a pint of spirit of turpentine; if the weather is excessively 
warm, it ought to be made with a sixth part of a pint of spirit of turpen¬ 
tine. 

[1 apprehend there is a mistake here, and that the proportions of spirit 
should be reversed; as more nf the liquid would, no doubt, be required * 
in cold weather than in hot. C] 

bnt 
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M6dr nf rub¬ 
bing off the 
touches. 


Acid. 


Biting in. 


Stopping out 


To ascertain # 
the djtptii et 
the Wo.k. 


but this* will depend on the state of the weather: for if it 
thould be intensely hot, it ought to be left all night to har- 
deu. 

Now the varnish is presumed to be sufficiently hard, yon 
may rub off ‘he touches made with the foregoing described 
ink wnh smitle, and use your finger to rub them up; 
should it nut come off very freely, put your wabing-wax 
round the margin of your plate, and then pour on the 
touches some warm water, but care must be takeu it is not 
too hot. 

The touches now being clean taken off, wash the plate well 
and clean from all impurities arid sediment of the ink, with 
cold soft water; then dry the plate at a distance from the 
fi-e, or else in the sun; and when dry, pour on your aqua 
fo'rtis, which should be in cold weather as follows:—*- 

To one pint of nitrous acid, or strong aqua fords, add two 
parts, or twice its quantity of soft water. 

In hot weather to one part of nitrous acid add three parts 
of water. 

I. every part of tins process avoid hard or pump water. 

The last process of biting in with aqua fort is must be 
eloseK attended to, brushing off all the bubbles that arise 
from the action of the aqua fort is on the copper. 

In summer time it will take about tw-enty minutes to get 
a sufficient colour: in winter pe hups half an hour, or more. 
All this rnuft depend on the state of the atmosphere and 
temperature of your room. If any parts require to be stop¬ 
ped out, do the same with tin penline varnish and lam'p* 
black, and with a camel-hair buish puss over those parts 
you consider of sufficient depth; distances ami objects 
receding from the sigh: ol course ought not to be so deep as 
your Imr-giounds: accordingly von will obliterate them 

• k •. V ** 

with the foregoing varnish, and then let it dry, when you 
wiil apply the aqua fortis a seutnd tune, and repeat this 
just us often as you wish to pioeuie different degrees of 
colour. 

Every time you takeoff the aqua fortis the plate must be 
washed twice with suit water, ami Uicu set to drs as before. 

To ascertain the depth for 3 ‘our work, you should rub a 
small part with a piece of rag dipped in turpentine, and then 
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apply the* ringer, or o piece of ng ruhhed on the oil-rubber, 
to the place so cleared, and it will give you some idea of the 
depth. , 

The walling-wax is taken off* by apply ing a piece of light- Removal of 
ed paper to the back of the plate, all round the opposite au<i 

pa«*t of the margin where the wax is placed; then let the 
plates cool, and the whole of the grounds &r. will easily 
come off by washing the plate with oil of teipentme, which 
must be used by passing a rag backwards and forwards, 
until the whole dissolves, it is then to be cleaned off by rags; 
and care must be taken, that no part of the turpentiue is 
left hanging about the plate. 

The plate should only pass once through the press. Printing. 


Sir, 


During the conference of the Committee of Polite Arts The authorv 

last Monday evening, an Essay on the Art of Aquatinting ? lauT1 ? othe 

, , , * ■ . , , , invention, 

was produced, which, until that period, 1 had never seen; 

since then, L have procured a copy, and carefully perused 

it. As far as theory goes, lespeciing aquatinta, l allow it 

to be fair; but upon the practical part it is positively wrong, 

and what relates according to the opinion of your Committee 

as referring to my invention of the imitation of chalk and 

pencil-drawing, I can prove, by incontestible evidence, that 

I did produce specimens of my invention as far back as the 

year 1795 to the public, since which time I have improved ' 

the principle. 

i flatter myself your goodness will enforce on the minds 
of those gentlemen who were present, that I ought personally 
to prove the same, which 1 am prepared with documents to 
do. 

Permit me. Sir, to remark, after a lapse of fifteen years, 
that surely some person might have produced figures and 
landscapes sketched iu this manner; but not a single artist, 
to mv knowledge, ever gave one specimen to the public ex¬ 
cept myself, though my examples have been before them 
all the above time. t 

It is upon the application of the manner for freedom of • 
imitating drawings, that l conceive it to be of importance, 

Vo l. XXX.— Nov, 1811. Q and 
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The author's 
claim to th3 
mention. 


Ke .v £*s sup- 


and from this circumstance jn pointing out its utility, I 
claim a credit from its originality. If, Sir, it was previously 
known, why was it not in use? The fact ai»tears to me, 
that no person, except noyscif, thought of taking the pains 
to study the suhjcrt. 

Having thus hi ought it publicly to notice, I still feel a 
degree of pride in furnishing an additional and easy step to 
the promotion of the arts. 

I have now. Sir, to apoligize to you for trespassing on 
your patience, and as it is not possible fov any gentlenu.n to 
have taken more trouble, or have paid a more polite atten¬ 
tion to the circumstance, I thought it most decorous to 
submit this memorial to you, as one of the Chairmen of the 
Committee of Polite Arts. 

Trusting, Sir, you will be so good as to communicate the 
same to the Committee, I beg to subscribe myself, with all 
resnect. 

Sir, 

Your very obedipnt humble Servant, 

J. HASSELL. 

tfo. 11, Clement's Inn , May 10,1810. 

To J, T. Barber, Esq. 

A Chairman of the Committee of Polite Arts, 


XVI. 

On the Nature o f Oxi muriatic Acid 'Gas, and the Conversion 
of Carbonic Oxide into Carbonic Ac d by it % in Reply to 
Mr. J. LKvtr. In a Letter from Mr. J. Murray, Lec¬ 
turer on Chemistry , Edinburgh. 

To MR. NICHOLSON. 

Sill, 

J Have not seen until lately Mr. J, Davy’s communica¬ 
tion in your Journal, for September last, and 1 embrace as 
early an opportunity us occurs to tue, of offering a few obser¬ 
vations in reply to it. 

The most important part of this communication is that, 

which 
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which relates to what he considers as a new gas, the opera¬ 
tion of which, he supposes, verves to account for the pro¬ 
duction of carbonic acid, which 1 have found to be the re¬ 
sult of the mutual action of oxitnuriatic ar id, carbonic ox¬ 
ide, and hidrogen gasses. It is pioduced, he states, by ex¬ 
posing a mixture of equal volumes of carbonic oxide anti 
oximuriatic gas to light, and he icgaids it us a compound of 
these two gasses. 

1 had already performed this experiment without obtain¬ 
ing the results he hns described ; and I urn not aware of not 
fallacy, bv which this can be accounted for ; there was no 

f * 

sensible production of rat Louie acid (the point I had it more 
particularly in view to ascertain by the experiment) and 
after agitation with water to mnovc the oximuriatic gas, 
the carbonic oxide was recognized by burning with its 
usual blue lambent flame, and form mg carbonic acid by its 
combustion. 

This result of the nonaction of oximuriatic gas on car¬ 
bonic oxide gas, when both arc perfectly city, has been 
lately asserted still more strongly by Gay-Lussac and Thr - 
nnrd, and the terms they emplo\ are p; en unusuall y decided. 
After observing, that the carburettcd hidrogen gasses are 
acted on by oximuriatic acid gas when exposed to light, they 
add “ tnais u quelque dose qu’on ait m£le le gaz acide mu- 
tiatique oxigene sec. et le gaz oxide de carLonc prepare 
avec le fer et lecaibonate de barite, quelque fort qu* ait 
m la lumiere & luquelle on !es a exposes, enfin quelque 
long qu’ait etc le contact, il n’v a point eu d’action*”. Iff 
have been deceived therefore, * is in common with chemists 
of the highest reputation for the ecu racy and delicacy of 
their experimental researches. These circumstances how¬ 
ever lead me rather to believe, that there s some peouliari'v 
necessary to the success of Mr. J. Davy’s expci iment. I 
jknow sufficiently the disadvantage to which any exjicri- 
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posed to ac¬ 
count lor the 
piodurtion of 
cailioiiicjicul. 


Not produced 
in an -x\ei.- 
imn; m M,, 
Mi.rr.iv’,, 


n>.i.;uri3tic 
anil caib n>c 

'".icic "■as-i-. do 

no: ict on each 
other 


nnk 1 '-, possibly 
under peculiar 


* Recherches Pliysico Chemiqucs, T. 2d, p. 192. 

(■*» But in whatever proportions we mixed diy oxigenued muriatic 
acid gas, and carbonic oxide gas procur d by means of non and raibouatc 
of barytas, however stroiiy the light to which they were t xposed, and 
lastly however long they remained in contact, no action between them . 
took place.” C 1 

Q 2 


orientalist 
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eircum* menfabst is snbjec'ed, w ho undertakes the examination of 

stances. experiments of which onn a gt ner.ti account is j»iven ; and, 

from both these cous’th raimiis, 1 am induced to sus| end any 
experimental investigation of thi> subject until the more 
full account, m hich Mr. J. Davy announces he is to give of 
his experiments, is published. At present, 1 shall admit the 
production of this new gas, and shall otter merely a few ob- 
seivations on its relation to the present controversy. 

Carbonic ox- lu rny first communication 1 bad stated, that, when oxi- 
by d mar i allc acid, carbonic oxide, and l.id'Ogen gasses are sub- 
ovinmnatic mitted to mutual action, the ruibncu oxide is converted 
f as t almost intirelv into carbonic acid. This result, inconsistent 

with Mr. Davy's hypothesis of the natme of muriatic and 
oximuriatic acids, was attempted to be - xplamed by the as¬ 
sumption, that a poi.ion of the wmei mi i nduced to absorb 
the product of the action of the gas.^s had suffered decom¬ 
position, and that from this oxigen had been communi¬ 
cated to the carbonic oxide, so as to couvcit it into carbonic 
acid. Messrs. Davys, therefore, in repeating these experi- 
silegedtobc ments, employed aminouiu to condense the product, and 

from ti c do w j t h t i llb var j a ‘ 4 ioi. they found the carbonic oxide to remain 
eompo-'ition of J 

Witter. unchanged. 


Thisd^proved. Though satisfied, that there was no probability in this as¬ 
sumption of water being decomposed, i thought it proper to 
repeat the experiment with the variation of condensing the 
product by ammonia. The result was still the same a* that 
which I had before obtained. Nearly the whole of the car¬ 
bonic oxide had disappeared, and a eonert le salt w sobtained, 
which effervesced strongly ou the contact of a diluted acid, 
and also gave indications of the presence of carbonic acid 
by the test of muriate of barytes. I concluded therefore, 
as l believe any chemist would have done from these results, 
“ that the production of cm home acid in this experiment 
“ was established beyond the possibility of doubt.” 

The same re*. Piecisely the same results have now been obtained by Mr. 
“" cJ J. Davy, Repeating my expeiimeut on the exposure of 
Bavy. the mixture of the three gasses to light, he detected, ** after 

„ the addition of ammonia, no traces of carbonic oxide”: and 
he perceived, as I had staled, “an effervescence of the am- 
moruacal salt, formed with nitric acid:” an effervescence 

which 
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which In- farther admits to be owing to the disengagement 
of carbonic acid. The dispute therefore with regard to the 
fa't is at an end ; and the production of carbonic acid in 
these experiments, which 1 had always maintained to be the 
result, but which Messrs. Davys had denied, is established 
beyond the possibility of doubt. 

Mr. J. Davy, however, forms a singular conclusion with Hisconclu- 
regard to this. Having stated the results of his experi¬ 
ments, he adds: “ after the prccedingstatemeritoffacts,Mr. 

Murray, I should conceive, will be induced to renounce his 
conclusion, that the production of carbonic acid in bis expe¬ 
riment was established beyond the possibility of doubt; and 
admit, that what he considered as carbonic acid was actually 
thp new gas just described ; and I should likewise imagine, 
that this gentleman, in future, will be more cautions in his 
assertions and criticisms on the labours of others.” It is but 
justice to Mr, J. Davy tOBtate on what grounds these expec¬ 
tations are founded. 

The result of the experiment with carbonie oxide, ©xrmu- grounded oa 
riatic acid, and hidrogen gasses led him to repeat the expe- flTmationeif* 
rirneot with the two former gasses alone. Having exposed new acid, 
therefore a mixture of carbonic oxide and oximuriatic acid 
without hidrogen to light, he obtained a similar result, a 
total condensation by ammonia without the slightest re¬ 
mains of carbonic oxide. By farther researches he found, 
that an acid gas is formed from the mutual action of the 
oximuriatic and carbouic oxide gasses, which combines 
with ammonia, and forms a concrete salt, and from the 
agency of this gas he explains the production of carbonic 
acid in my experiments. “ 1 have now to announce”, he 
remarks, “ the existence of a new acid gas, which operated 
in Mr. Murray’s experiments without his knowledge of its 
presence, and was the cause of tho'e phenomena, which he 
erroneously attributed to the formation of carbonic acid 
gas.” He supposes it to combine with the ammonia which 
is added, and to form a concrete salt; and “ the dccompo- 
•« sition,” he adds, of this ammoniacal salt with effer* 

«* vescence by dilute nitric acid Received Mr. Murray.” 

On reading this paragraph 1 expected it to be proved, 
that no carbonic acid is disengaged front the concrete salt, 

and 
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and that the effervescence was found by Mr. J. Daiy to be 
owing to the disengagement of this i-fw acid gar. Then 
indeed, he would have had reason to say, 1 had been "de¬ 
ceived ; and grounds to form the expectation, that I should 
renounce my conclusion, that carbonic acid had been 
foriried in my experiment; but in the succeeding sentence 
I found, sufficiently to my surpiise, the admission, that it 
actually is carbonic acid, whu h is di*engaged with effer- 
ic see nee, that my conclusion theeforc is correct, and esta¬ 
blished by Mr. J. Davy’s own experiments; and all that 
his labours amount to i*-, that by the aid of this gas he con 
frame an hypothesis, by which this piodaction of carbonic 
acid, hitherto so steadily denied In him, may now, that he 
admits it, be accounted foi in ecu fortuity to the opinion he 


Tin: liint que-' 
tKMi is the fa;:; 
of the forma 
tjon of car Do- 
uii' acul. 


v Inch is 
jooved by Mr. 
J., Davy’s own 
experiment. 


His hvnotbe- 
s;s to explain 
ri-.:s. 


defends. 

- It is obvious, that the fist question in the controversy is 
with regard to the matter of fact. Js caibomc acid formed 
in these experiments or not ? Now it is formed is a differ¬ 
ent question. I had uniformly maintained its production, 
or, that when carbonic oxide, oximuriatic at id, and hidi ei¬ 
gen gasses are submitted to mutual action, the carbonic 
oxide disappears ; and, whether the product be examined 
by the medium of water, or of ammonia, carbonic acid is 
obtained. Mr. J. Davy denied this. Out it now appears 
from liis own experiments, that my statement has been cor¬ 
rect, that the carbonic oxide doe.-, di-ippear, and that carbo¬ 
nic acid is obtained. lie therefore, 1 trust, will in future 
be more cautious in his assertions, and in calling in question 
the results of the experiments of others. 

The hypothesis, which he piopo&es to account for the facts 
now admitted, is the following. The carbonic oxide lie 
supposes to unite with the oxirmiriatic acid, and form this 
new acid gas; it combines with the ammonia,and inthede- 
composition of this aimnoriiacal salt with effervescence, 
“ water is decomposed, its hidrogen is abstracted by the oxi- 
“ muriatic acid to foral muriatic acid, and its oxigen by the 
cc carbonic oxide to produce carbonic acid, which is disen- 


gaged.” 

* One would imagine from the manner in which the above 
sentence is expressed, that these were facts which had been 

experimentally 
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experimentally ascertained. They are however a series of 
suppositious, some of them in opposition even to the evi- 
de nee, which Mr. J. Davy brings forward. 

Thus no p'-oof is given, that this new gas had been formed No proof that 
* .» * . . . . ., , „ , . . the new gas Is 

in the experiment. Admitting it to be formed when oxi- fa lnH . A i (J 

lnnriati Jfei id and carbonic oxide gasses are submitted to experiment, 
mutual action ; if does not follow, that it will also be formed 
when they mv n mixture with hidrogen. We know it is 
not formcil when a little water is admitted, but that the 
products in this case are muriatic and carbonic acids. It is 
equally possible, that hidrogen may modify their mutual 
action so as to prevent it* foimaiion ; that in this case also 
these acids are fornnd on the piinciple I have already 
explained; that the concrete salt fmnied with ammonia con¬ 
sists of muriate and carbonate of ammonia, and that the 
carbonic acid is directly disengaged bom this salt by the 
diluted acid. There is not a single phenomenon attending 
the experiment as stated by Mr. J. Davy, which does not 
accord with this explanation. 

It is farther an hypothesis, that this new gas is capable of Farther sup- 

decomposing water, when disengaged bv an acid from its I ,0,,t,on » that 

, . . . . . J" * . j ‘hi, pas i, ca- 

coinbinaiion with ammonia; an hypothesis assumed to ac- pable of de- 

count for the production of carbonic acid, and supported com,,<)S ' n S 
by no proof. IV1 r. J. Davy suys, indeed, that it must “ ap¬ 
pear evident, when it is known, that this new gas neither 
inflames on the parage of the electric spark with either 
oxigen or hidiogi.n alone, but that it detonates violently 
with a mixture of oxigen auJ hidrogen iu proper propor¬ 
tions, and affords muriatic and carbonic acid gas.” It is 
sufficiently evident, however, admitting even Mr. J. Davy’s 
idea of the composition ot this gas, that, when these gasses 
are in mixtme with it, each of them exerting an affinity to 
otic of its ingredients, without any affinity being exerted 
between them to counteract this, these combinations may 
be established ; while it docs not follow, that, when the oxi¬ 
gen and hidrogen are united by a strong affinity as they are 
in water, this will he overcome, and the water be decom¬ 
posed. But why hare recourse to these remote and indi¬ 
rect considerations? Let the fact be at once appealed to;^ 
does tliis gas decompose water or riot? It appears from 

Mr. 
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(lie contrary of Mr. J. Davy’s own account, that it does not; he states 
" h, ch a PP ea ' s * merely, that it is very slowly-absorbed by water, it is 
. therefore directly in the face of experimental evidence to 

assume, that, when it is disengaged from its combination 
with ammonia by an acid, it is capable of decomjtesing wa¬ 
ter; his hypothecs to account for the disengsipvient of 
carbonic acid falls to the ground, and the obvious conclusion 
must be admitted, that the carbonic acid has been formed 
l> 5 r the mutual action of the carbonic oxide, oximuriatic 
acid, and hidrogen gasses, and that it exists in the concrete 
ammoniac:*! salt. 


>!.. ,f Urn’- 
r * <■!’ 
;iu •'xpns'.io'i 
ot Mr. Mui- 


Mr. J. Davy will now perhaps perceive, that it was with 
some justice, that 1 maintained the fact of the production of 
carbonic acid in these experiments, and that I did not con¬ 
sider it in; alida'.ed by what was stated in opposition to it. 
He complains of an expression, which i employed in the 
discussion on this point, that “ Messrs. Davys did not ob¬ 
tain carbonic acid in their experiments, because they did 
not look for it with sufficient can*, or were not sufficiently 
aware of the sources of fallacy, by winch its production might 
bo concealed.” It would be easy to justify tins, not only 
from the results of ray own experiments, in which carbonic 
acid was uniformly formed, results now proved by Mr. J. 
Davy’s evidence to be correct; but from a review of the 
manner in which the results of the experiments to winch l 
allude were examined. This I decline, however, as an in¬ 


vidious task, unless, urged to it by Mr, J. Davy, referring 
rather to the brief observations, which 1 have occasionally 
offered on some of these experiments. Nor should 1 pro¬ 
bably even have used this expression, had it not appeared 
to me called for by the tone, which has been assumed in 
this controversy, and the manner in which it has been con¬ 
ducted. If Mr. J. Davy will look back on its commence¬ 
ment, he will find, I beiieve, my first paper written with a 
degree of candour, to which it is not in his power to make 
a single objection. It was impossible, if an opinion were at 
all to be called in question, to have done so with more calm¬ 
ness and forbearance. Mr. J. Davy thought proper to 
* take up the controversy in a very different spirit and style, 
and rendered it necessary for me sometimes to introduce 
a remark, which 1 should otherwise have avoided. 


Of 
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Of the other parts of Mr, J. Davy’s communication I 

may avoid, l believe, taking any notice. . He has prefixed a 

kind of view of the progress of this dipeussiou, in which are • 

much repetition of what htts been already replied to, and 

misstatements, which to those who have attended to the 

question i^fcannot be necessary to obviate. I shall merely 

give one example of this, and dismiss a subject sufficiently 

irksome. Mr. J. Davy has found, that, when a mixture of of * 

carbonic oxide, hidrogen, and oxiinuriatic gasses is in- iniwuten.eut 

^ by Mr J 

flamed by the electric spark, two measures oat of ten of the ’ 
carbonic oxide disappear ; and this, he says, I “ consider 
in my last communication as a demonstration, that oxi- 
mu.'iatic gas is a compound of an unknown basis and oxi- 
gen”. There is not a sentencein that communication of mine, 
that will fairly admit of such an interpretation, nor should 1 
have thought of resting any demonstration on so narrow a 
basis. I considered the fact established by my own experi¬ 
ments, that there is a total or nearly a total conversion of 
carbonic oxide into carbonic acid, as such a demonstration. 

I have farther considered this partial conversion of car¬ 
bonic oxide into carbonic acid in Mr. J. Davy’s experi¬ 
ment, as a confirmation to a certain extent of my results ; and 
I pointed out to him a very sufficient reason, why its suc¬ 
cess had not been more complete—his having diminished 
the proportion of hidrogen to less than one half of that 
which I had employed. It is not more necessary perhaps 
to take notice of his remarks with regard to the action of 
oximuriatic gas on carbnretted hidrogen. He mu6t have Mr. J. Davy 
known of the difference of opinion, which prevails among 
chemists with regard to the carburetted hidrogen gasses, and rarburetted 
of course, in giving an account of any experiments upon 
them, he ought to have mentioned, what particular gas he 
employed. The gas from humid charcoal has been regarded 
as a variety of carburetted hidrogen, it is the one even to 
which the name was first given, and to which it is still applied; 
and though different opinions exist with regard to its con¬ 
stitution, I could not know what opinion Mr. J. Davy 
held with regard to it, or what he considered as exclusively 
carburetted hidrogen. The subject however is one of little • 
importance, and my observations with regard to the one gas 

will 
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J'liu.aid, 


will still, 1 believe, hold just with regard to the other, nor 
would there be any difficulty in showing the impel - fee:ions 
r of M . «f. Davy’s experiment. 

Mj. Daw’s The question with regard to the general merits of the sub^- 
ph! ntlmcna ^ j ert ’ ^ conceive now to be at rest, Mr. Davy’s opinion, which 
hypo hivica! was first held out as a genuine theory, admittiu^of no doubt 
and unpr.ved, as a sin,pie expression of facts, has been shown to be a 

hypothetical explanation of phenomena. Ami as an hypo¬ 
thesis not a siugle proof has been given of its truth, or no 
fact has beet, brought forward, exclusively explained by it, 
or explained with tuoie probability than by the opposite hy¬ 
pothesis. It requires in its adaptation to the phenomena 
more multiplied and complicated assumptions, and it is at 
vanunce with the most strict and extensive analogies. 

1 am pleased to find my opiuiou on this point sanctioned 
by that of Uertho.iet, and of Gay-Lussac and Theuard. 
Thai by the latter chemists is of too great a length to per- 
permit me to introduce the quotation, i therefore refer to 
their memoii *. Herthollet, in a report on their researches, 
has given a iruue condensed view, equally clear and candid, 
his Opinion cannot be roce'ved without interest by chemists, 
andjou may thereto.e perhaps find room for the inseitiou 
of it. After reinai King, that Guy-Lns-ac and Tlieimrd had 
concluded, from their experiments, that oxirnunatic acid 
gas may be a simple substance, and that all the pheno¬ 
mena it exhibits in:*y he explained on that hypothesis, 
but that they had preferred the common hypothesis, as ex¬ 
plaining them still better, a preference they continue to 
give notwithstanding the other idea has been adopted by 
Air. Davy; Jiertholict adds, 

“ Ju fad, to consider the oxigenued muriatic gas as a 
simple substance, wo must suppose, that common muriatic 
acid h a compound ol hidrogen and oxigemzed muriatic 
acid; and tiiat the metallic muriates are of a nature en¬ 
tirely different not only from other metallic salts, from 
these very miniates themselves dissolved in wmter. We 
must suppose, that lime anti magnesia give out oxigen, the 
existence of which in them is supported by certain experi¬ 
ments, according to another hypothesis, to combine in the 


■BcTihoflct’s 
»eii'uri.s hi 

Mr Daw's 
hypothesis; 


* 1? <>Jievches l , liysico-chiniiq**e=s. T 2d, p« 165. 


metallic 
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metallic state with oxigenized muriatic gas; and that this 
gus combines with the oxigen, which the water gives up to 
it, to pass to the hyperoxigenized state: and these supposi¬ 
tious are not sufficient to explain every thing. 


“In the other hypothesis, that is to say, admitting that on the forrorr 
oxigen is capable of combining with muriatic acid, as it is » 


with metals, aud with all combustible substances, all the 


explanations are natural, and perfectly analogous with those 
given of other facts, in which oxigen is transferred from one 
substance to another. Only the new observations show, 
that, to effect the change of oxigeni/cd muriatic gas into 
muriatic gas, it is necessary for the latter to be in a situa¬ 
tion to receive the quantity of water necessary to its consti¬ 
tution ; which agrees with the force of its combination, 
which is very great in muriatic acid. 

“ It may not be useless to remark, that, when we discuss and on hyp#. 

the nature of substances, the mode of their combination, in gen— 

- ra ‘ ■ 

and the changes that may take place in the elements that, 
enter into tht’tr composition, it is easy to multiply hypothe¬ 
ses : but those that are best supported by analogy, and re¬ 
quire the fewest suppositions to connect them with the facts, 
so that the miud icudily embraces their relation to them,, 
should be adopted; still however not confounding their ap¬ 
plications with the facts themselves confirmed by weight, 
and measure, or with the inductions that immediate'} 1 flow 
from these*.” 


A few months ago I commenced a train of experimental New exjvn. 
investigation, different from that which 1 have hitherto pro- Incn j pro * 
seeuted, which promised to be decisive with regard to these 
hypotheses. The results of the experiments 1 have perfoimed. 
have accordingly been such as appear to me to establish the 
truth of the common opinion. An account of these will, 
with your permission, form a communication for the suc¬ 
ceeding number of your Journal. 

I am, with much respect, 

Edinburgh , Oct. Your most obedient servant, 

1811. JO JIN MURRAY. 


♦The quotation in Mr. Murray’; paper was in the original French : 
but for the sake of those of our readers, to whom th".t language is not 
sufficiently familiar, it is hero given in Engh-'h. C- 
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Wind 

Max. 

Min. 

Med. 




Evap. 

Rain 


> 

9th Mo. 



t 

30-160 







Sept. 9 

E 

30-17 

30'15 

# J 

51 

63 0 

— 


) 

30 

E 

30-15 

30*05 

30*100 

77 

46' 

6l-5 

— 



11 

Var. 

30-15 

30*00 

30-075 

80 

55 

67*5 

*45 



12 

E 

30*19 

30-15 

30-1/0 

7 3 

55 

6'3-o 

— 



i3 

E 

30-11 

3001 

30*060 

71 

40 

55*5 

— 



14 

E 

3002 

29*98 

30-000 

74 

45 

*9*5 

•56 



15 

N E 

30'07 

30*02 

30-045 

70 

55 

62*5 

*- 



10 

E 

30*05 

29-98 

30-015 

66 

44 

55-0 

— 



37 

E 

30-05 

29 95 

30-000 

70 

47 

58 *5 

— 


• 

38 

E 

29-.93 

29-87 

29*910 

71 

44 

57-5 

*95 



19 

S E 

29*87 

29*5.0 

29 635 

74 

47 

60-5 

— 



20 

S E 

2.9"53 

29-50 

29-515 

74 

51 

62-5 

— 

— 


21 

S 

2t)-80 

29*53 

29'665 

66 

54 

600 

*32 

•os 


22 

Var. 

29‘80 

29-60 

29700 

6.5 

52 

58*5 

— 



23 

S W 

29*60 

29" 4 J 

29-515 

6l 

43 

52-0 

— 

•14 


24 

N W 

29-62 

28*92 

29*270 

64 

49 

56-5 

*30 

' 14 


25 

W 

29*26 

28*86 

2.9*060 

60 

48 

54-0 

•10 

*46 

C 

26' 

w 

29 21 

29*17 

29 1.93 

6l 

39 

50*0 

— 

■JO 


27 

s w 

29*33 

29-20 

29 26'5 

51 

40 

45‘5 

'IS 

•45 


28 

N W 

29-54 

29*33 

29*435 

62 

1 4- 

53-0 

— 



29 

N W 

29-71 

29-54 

29*625 

64 

51 

57'5 

— 

•20 


30 

S W 

29-72 

29-55 

29*635 

(‘2 

50 

56-0 

*22 

•16 


10th Mo. 











Oct, 1 

W 

2 9 r ?ti 

29*47 

29-615 

(/»J 

46 

54*5 

— 

*04 


O 

s w 

29-87 

29*85 

29 860 

6 i- 

39 

51'5 

*19 


O 

3 

E 

29-85 

29 -40 

29-6.05 

61 

52 

56-5 

— 

•26 

4 

s 

29-57 

29-46 

29-515 

69 

59 

64*0 

— 

•02 


3 

s \v 

2975 

29 57 

20*660 

67 

54 

60-5 

*35 

•15 


6 

s vv 

29-95 

29-87 

29‘910 

63 

52 

57*5 

— 

*18 


7 

s w 

29-92 

29*85 

29-835 

69 

54 

6 1-5 

*21 

•01 


3 

s w 

30-00 

29,90 

29-950 

67 

53 

600 

*10 





30-19 

28-86 

29*736 

tSO 

39 

57*85 

3 93 

2-39 



N. R The observations in each line of the Table apply to a period of twenty 
fopr hours, beginning at y A. M- on the day indicated in the first column. A dash 
denotes, that the mult is included in the uext following observation. 
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NOTES. 

Ninth Month , 9 . Before sunset, after a serene day, cirrus clouds, pointing down* 
ward, f.om the IV. 11. Ctrro, dirocumulns. some dry haze: wind westerly by night, 
scarce sensible. 14 . Tim and haze ui the evning twilight of a hr.ght orang« co- j 
Jour. 15. Much wind: clear 16. a. m overcast: p. in. cicai ■ twilight dulhr, with 
cirroslrntus. 17. Much wn d: very clear sky. 18 . As ycr-teiday : evening twilight 
luminous), orange, surmounted with rose colour, vlie latici somewhat 1a converging 
streaks. 19. Morning twilight obscure, with dense am: much dew: wind, a 111 
N. E. Thunder cloud, at different heights, sonic of which moved from the S. E. 
There were clouds throughout the night, with lightning. 00. IVind a. m. N.E. Thu 11 
der clouds again, which grouped, u;;d pasted S’.bouf 2 p. Ml- to the IV with a few 
drops: niiitbU with a faint bow in to~distance : evening cloudy, with two strata. - 
wino S. E.: much light ung in the S IV. 31. am Cloudy. Raul, with distant 
thunder at one and twop in : Nuubi and • miiutostinnis: faint bow. 22. a ui. Ovci* 
cast. Wind veered to N.IY., appun ntly by E. Con, in iim s fioin K. 15 . to S. W. 
20, a. in. Wind frish from S. II., with »ait : p.m fair, with various modifications 
of cloud, which were finely foioure.l ui sunset in the *-ast 24 . a m. Clear: much 
dew: fair day, out with clouds nidinttL.g iaiu : m iligbt milky, with a blush of red: 
the moon d sapper red eaily, behind imos'ralus tlouat, and it rained heavily in the 
night. 25 Cloudy and windy, w iin rant 26. a 10 (irrux with cumulus: p. 111. show* 
cm. 27. Windy: wet. 2S a 111 Misty; p ni. -howcis, cinosiratus, and a blush on 
the twilight. ‘J'J. Evening, lightning: wttuigbt :i'). Lunar halo. 

Tenth mon'hy 1 a m. Wind S E j iiow. ly. 2 A lit:le before sunrise 1 observed 
a stratus in the marshes to the S E., v« rv no; ily res: mining a sheet of water; one which, 
was • een from tins vil’ag*, m tiui‘.!.'.r eirenm -tauces, about two wt eks since, was actu¬ 
ally taken by si vi ral persons for or ext^n^ive iimnilaium. In the alt: moon, large tie* 
rated cun and finest rati lap.dly passing at suust t from r-d to gray, indicat'd a 
renewal of the wal wrath r. n Misty tnoniing, with cirrostrufus above: very wet, 
ji, in. 4 Much wind: cloudy uight. r. Squally. t>. a, in. Cloudy, much wmd- 
c veiling calm ; la, gc cirri ami nnostn.ii, with ablush oil the twilight: a bright blue 
meteor in the IS-IV. : wet night. 7. C loudy, with a gale of Wind. 8. Fair. 

RESULTS. 

Barometer: highest observation 3 (ri<» incb»s; lowest 28 86 inches; range 133 inches. 

Mi.in of the period 2tp/3C inches. 

Thermometer: highest obscivaturn «o u ; lowest 590; range 4 U. 

Mean of the prriud 5 / 85 °. 

Evaporation Inches. Ram 2 39 inches. 

Fnmi the full moon of last period to the new moon of the present, easterly breezes 
vi it h clear day*., and the stratus by night Evupi ration went on iiirrenuing as the wind 
became stronger: dew fell in plenty, and tin small meteors, called shooting stars, wire 
abundant. The latter half of the present period brought the accustomed compensa¬ 
tion, in rain from the westward : the approach of this was pcictpf.ble for several days 
beforehand; and the ground being dry, it was attended at the begun.mg with some 
discharged of electricity from the clouds. 

Several persons, imagining they pcrreived something extraordinary in the weather, 
have enquired, whether the present comet could ha\‘- any influence upon the seasons. 
It would be idle to reason upon its - powt r u .tl.ui.t pi oof of it.* cilt cts; and tht sc, again, 
Ihustbe proved to extt+nd, sit lepsl ovtrthe no. them In nusplif-re; fin whieli a 

. comer of our little island is no adequate standard, it-reins w 11I1111 the limits of pos 
•lblc conjecture to say, that comets may induce some change in the atmosphere of the 
planets, by changing the state olt he at her (if tin re be ary such medium,) intei posed 
between these and the sun; or by affecting tlie production of luminous matter on the 
surface of the suu itself. A - onul approaching near to a planet would also iU rurh 
the^tmdspliere of the latte: by tin mere effect of its attraction: but we lia\e a planet 
attendant on the Earth, which w doin'/ tluseveiy day, and we are still unprepared duly 
to appreciate its power. Comets arc, therefore, at present, out of the proviuce of the 
meteorologist. 

L. HOWARD* 


Fuaistovv, Tenth Mo. 10,1811 
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Experiments on the add Phosphate of Potash : by Mi. 

Vauquelis*. 


Crystalli/dhlii 
compound of 
phaaphoric 
acid and pot¬ 
ash. 




JSi properties. 


f'nv.r. N'.dli. a* 
b!t when ncu- 


*. <>>Tj>**rpbos- 
pr-alcof pO> 


IVUlS. Vitalis, secretary to the academy of science?, letters, 
and arts at Rouen, and professor of chemistry :n that city, 
ha viug formed, in the course of his operations, a eompound 
of phosphoric acid and potash, each extremely pure; and 
having obtained, by suitable evaporation, a perfectly crys¬ 
tallized salt; presumed that other chemists, who hate all 
announced the unerystailizabihty of phosphate of potash, 
were deceived. 

Too modest to take on himself to contradict what had 
been said on this head by the ablest chemists, he sent me a 
small quantity of the salt, that l might examine it, and give 
him my opinion of it. The following are the results of my 
researches. 

1. This salt is very white, crystallized in prisms with four 
equal sides, and terminated b pyramids with four faces cor¬ 
responding to the sides of ihe prism* 

2. It has a very sour taste, and powerfully reddens in¬ 
fusion of litmus. It is not alterable by the air, 

:i. With lime-water it throws down a copious, white, floc- 
tulent, and as it were gelatinous precipitate. 

4. Caustic potash evolves from it no ammonia. 

5- It. farms a copious precipitate with solution of muriate 
of platina. 

6. It gives out no phosphorus by the action of heat, but it 
melts into a clear glass, which crystallizes and becomes opake 
on cooling. 

7. After having been thus melted, it does not dissolve in 

water so easilv as before. 

■/ 

8. A portion of this salt having been saturated with pot¬ 
ash, and subjected to spontaneous evaporation, did not crys¬ 
tallize: it was reduced to a kind of viscous liquor, resem¬ 
bling a solution of gum. 

From these experiments it evidently follows, that the salt 
ui question is an acid phosphate of potash; consequently. 


* Aim.de Chin*. vol. LXX1V, Apiil, 1810, p. 96. 
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that what chemists have said of the common phosphate of 
potash is not affected by the properties it exhibits: and that 
Mr. Vitalis has enriched chemistry with a new species of 
salt, to be placed in the class, already very numerous, of 
these substances. 


SCIENTIFIC NEWS. 


,A>. Card has been transmitted to the subscribers to the Lectures a? 
Scientilic Institution, Princes’ street, Cavendish square, * l,e Scl nnf,c 

. , llteUtUtlOll. 

announcing t.ie common- ernent nt ti.e animal Lectures at 
that Establishment, on Tuesday the l(>rh «>f November. 

The arrangement embraces the following subjects: 

A popular course of twelve Lectures, on the most interest¬ 
ing branches of Experimental Science, by Mr. George 
Singer: a course on t l e Philosophy of the Mechanic Arts, 
by Mr. E. Lydiatt: and a couise of twelve Lecturts on 
Chemistry, Ly Mr. George Singer. 

Surry Institution, Biackfriars Bridge, 

The annual courses of Lectures at this Institution will Lectures on 
be de'ivered in the following order, viz. natural philo* 

.1. On the Philosophy ot Physics, by I. M. Good, Esq. -^ry’, uinsic, 
F. II. S-, Mem. Am. Phil. S., and F. L. S. of Philadelphia ; and hellos let- 
to commence on Friday, Nov. 22, and be continued on each U i ’ 
succeeding Fiiduy. 

2. On the Belles Lettres, by Edward Quin, Esq. to 
commence on Tuesday the gbth Nov., and he continued on 
each succeeding Tuesday. 

3. On the Chemical Phenomena of Nature and Art, by 
Fred. Accum, Esq** M. H. 1. A., F. L.S.; to commence 
early in 1312. 

4. On N||sic, by W. Crotch, Mus. D., Professor of 
Music in’llte University of Oxford; to commence early in 
1812. 
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Lectorowi , Mr. Clennel, Conductor of the “ new Agricultural and 
mxnofaciures. Commercial Magazine, or General Expository of Arts, 
Manufactures, and Commerce”, commences a course of 
six weekly Lectures on Manufactures, at Stratford, near 
Bow, on the 1st of November. Iron, coal, wool, cotton, 
lm«m, and silk, with the various arts and manufactures 
arising out of or connected with them, will form the leading 
topics of these discourses, which are intended to be am us- 
ing, as well as instructive* 

Mathematical Mr. X* Ley bourn, of the Royal Military College, Editor 
i"^*’ Diaiy °^ Mathematical Repositor)', intends to,. publish by 

subscription a Collection of all the Mathematical Questions, 
and their Answers, which have appeared in the Almanack 
called the Ladies* Diary, from its commencement in 1704 to 
the present time. The editor of the Diary (Dr. Charles 
Hutton) published a similar work in 1773, but comprehend¬ 
ing both its mathematical and poetical parts down to that pe¬ 
riod. Mr. Leyburn’s publication will comprehend only the 
mathematical part, and, with Dr. Hutton’s permission, will 
contain alt the valuable additions given in his edition, as far 
as it extends. He also hopes to be able to give other addi¬ 
tions by the assistance of some of the ingenious mathema¬ 
ticians, who have for a number of years past contributed to 
the Mathematical Repository. 

The work will be printed in 8vo f and will be published 
in half volumes, one of which will appear every three 
months. The diagrams will be printed in the text, from 
figures cat in wood. It will be put to . press as soon as 
such a number of subscribers can be obtained, as shall 
give the editor a prospect of beipg indemnified for the 
expense, which must attend its publication. 

feikwKon’* The 3d vol. of -Mr. Parkinson’s Organic? Remains of a 

Organic Re- former World is promised in the*course of*November, 
mams. 
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ARTICLE I. 

Description of a Spire of a new Construction, at Edgeworths- 
town, combining the Advantages of Cheapness, Elegance , 
and Dm ability. In a Letter from Richard Lovell 

Edgeworth, Esq,, F.R.S. M.R. I.A* #c. 

To W. NICHOLSON, Esq. 

SIR, Edgewo&trstowk, Ireland, 

Sept, the 82 ml, 1811 . 

J[ Have lately erected a spire of a new construction on the Spire of a new 
tower of the church of Edgeworthstown, and, as the at- ^^Morth" 1 
tempt has succeeded, I hope an account of it will be ac-* town, 
ceptabie to your readers. 

My object was to lessen the expense, and to facilitate the 
means of ornamenting places of public worship. 

This spire is fifty feet high from the base xo the star by Height of the 
which it i» crowned. See Plate VII, fig. 1, which is a sec* 8p,re ' 
tion of .the tower, the spite, and part of the machinery. The Mode of ,ts 
apire was made withinside of the tower, and, when com- coxl,lrucUon ' 
pletely finished, was drawn up ia a few minutes by ma¬ 
chinery, and placed ou the tower, where it now stands. It ; 
consists of a skeleton of hammered English iron, covered 
Vql, XXX, No. 139 .—D*c. 38U. R with 
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with strong Welsh slates, capped where they meet on the 
skeleton by large copper beading, which, with Hie Hates, is 
fastened to the 4 el ft on by copper 1 bartjta *md cramps. The 
whole is well painted, aud coveted with-sand, sO aa40Imitate 
stone. 

The ,kel*ton, »yhe skeleton was formed of eight bars of iron, 45 feti 
long, 2 inches and f broad, and $ of an mch thick. The t 
dinunsio i, w»-re chosen because they -are those of common 
, bars that are sold by iremmongprs* These bars are usually 
14 or fifteen feet long, and 1 had them welded in a/Common 
f<n ge to the length that was requisite. Eight »af these were 
’ disposed octagoually upon a base, fig. 3, about 9 feet in dia- 
1 jncter,'•which is nearly the diameter of the tower, it wiIs 
^ninudo of bar iron an inch square. 

Manu' n Before the spire w-h jHit together m the tower, the parts 
n ^ r, ‘ were previously fitted on the ground, not perpendiculari}*, 

«, i j u . r . but !>»«g eidewavs, so that each bur could be easily reached 
by the workmen. With this vn w I took advantage of a saw- 
pit, which permitted half the hase to he below the ground, 
while the apex, or point of the spire, was supported by a 
bench) on the surface of the ground. This enabled me to 
assemble and fit the bars which were necessary for cross 
braces, and to combine the bars accurately round tht 
•apindle of the weathercock, and to secure them by a nog of 
iron. 

* h Use The base above mentioned, fig.“3, consisted of four bars of 
iron, Battened where they crossed each other, with a hole 
through the middle of each, that received a bolt to hind 
* them together. The ends of each of these bars were so 
- formed, with cheeks, as to permit the bars, that Composed 
the spire, to lodge within them, and to be fastened to them 
by screw bolts. Light fiat bars d, d, d, he’d by the seme 
screw bolts, were placed between the bars of the spire, tp 
keep them'at due distances from dach other, thus forming 
a species of diaphragm, tig, 3, where *A represents the dia¬ 
phragm resembling the rudiments' of Qt spider’s Web, c tf-e# 
fire, the cheeks of e«eh transverse bOrof the diaphragm, and . 
b b h the bolts, which connect them with the legs of the 
spire.. " 

Afogulatbft*'** Beside iheve dtimetrical supports there are four 'bars. 
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BB.%6, SO feet tong, placed obliquely from the bottom 
of one baft to the opposite bar, to which they are connected 
by i>cfew bolt*, thus forming angular braces. • 

The spindle of the weathercock rises. 5 feet above the apex Spindle, 
of the spire, and, passing downward through the junction 
of the bars, it is inserted into a solid diaphragm under and 
against which it is keyed by a forelock. 

Beside thib diaphragm, and that which forms the base of Diaphragms, 
the Spire, there are three others DD9, tig. 6, of a con¬ 
struction simitar to that of the lowest diaphragm, placed at 
equal distances from each other. It is to be observed, that 
the cheeks or ends of the three Upper diaphragms project 
beyond the upright legs of the spire, to assist in supporting 
the slates; bat the cheeks of the lower diaphragm take in 
not more than two inches of the fret of the bars of the spire; 
which feet, as may he seen at fig. 4, are considerably broader 
than the rest of the bars. 

At It, fig. 4, a tenon is formed at the heel of the foot of Feet of the 
each bar, which is to recei ve a key, or forelock, to fasten the bu5 * 

.spire to the tower, after it has been raised to its place. 

To raise and guide this spire, * a pedestal, the plan and Carriage fet 
section of which are seen at fig. 3, and was constructed. IJ « in S *k* 

n spire, * 

It consists of a top and base, each formed of four pieces of 
deal 6 inches square, and of eight jambs, or uprights, of the 
same breadth and thickness, and 10 feet high, morticed into 
the base and top, so as to stand nearly under the eight legs 
of the spire when it is raised upon n. See fig. 6,. where 
J d J show the position of these uprights. The uprights 
are strengthened by braces, 0 b b o, so as to prevent them 
from r4tkin$i or moving obliquely, The pedestal was fur¬ 
nished with eight wheels 6 inches in diameter, at its upper 
corners; and with eight similar wheels at its lower corners; 

. as in the, plan, fig. 2, and,in the section, fig. 6, w to. 

,To facilitate and guide the movement of this pedestal up¬ 
ward,*, the tower was lined at each corner with thin planks, 

P P, fig. 1, fastened to the walls'perpcndicularJy, and ad¬ 
justed with par?. Against these planks the wheels of the pe¬ 
destal moved upwards with Itttie taction, keeping the spire 
" perpendicular in its ascent. * 
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AVlien this pedestal was adjusted, the skeleton, which M 
been fitted on the ground, was taken to pieces. . 

The base, or lower dtaj hragm, upon which the bars had 
bten adjusted, was placed and fastened in a temporary man¬ 
ner on the pedestal. The long bars were drawn up, one by 
one, into the tower above the plat form 4 and their feet were 
inserted into the cheeks of the base, or lower diaphiugm'; 
w heie the) were sequrdd by bolts, as before described. The 
other diaphragms, and the'uron cross braces, ware tWn in- ■ 
serted between the iron bars, and firmly bolted to them* 

By the favour of Messrs. Worthington And Co. of Pen- 
rhyn, 1 was furnished with excellent slates of dimensions 
Sufficiently large to cover the spaces between the bai j», which 
at the base were nearly* 4 feet wide. The slates were 2 feet 
(i inclic s high, and neaily an inch thick*. These slates were 
sawed to fit upon the riba where they met, and they weie 
rabbeted with the saw mid cliissel to lap over each other, so 
as to keep out water. They were so well joined by these 
means as to present one even surface, on which the courses 
of the slates scarcely appeared through the paint. These 
joints might by addional paint have been entirely concealed, 
but’their appearance was thought to be advantageous, as it 
gave an idea of solidity, from its nearer resemblance to 
stone. 

It remains to show how the slate-, were fastened to the 
iron upon which they were placed. For this purpose groom 
about one quarter of an inch deep were sawed in the upper 
surface of each slate, parallel to the bars, and at the 'dis* 
tance of nearly two inches from them. A copper capping. 

* The (laics were first cut with *and, and such saws as are used for 
catting marble. Though this rt the mefhqd followed at Penrhyd, 1 found 
common saws of a smaller sue, such as are u»u«dly sold for half a crown, 
far more expeditious. 

In cutting the* grooves, that receive the capping, I employed 
thin saw, with a wooden back, wWh was hdld fu' the hand of the Work* 
men. To make these taws, 1 cut the blade of sratdl saws tarn four parte 
with common tinkers’sheers. 

Air holes in form of a $uatre feuillt were made nO?t the top of the 
spire, to permit the circulation of 4 k, and theyjserve ahp to facilitate thfe* 
application of a moveable ncsffbld, whenever -the spire requires new 
p&ipting. 

aMb wiser 
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^^irimicireul^r. f about four inches in dimeter, toas Mode of fas- 
cwh$l#j.ointa of the slates, where.^y met ^" t ' e n / thw 
the. bars, «nk^i^into grooves which were Just suffi- 
cientlygwide to* receive- the copper. The copper by its 
shape «rod elastieitycaugfAf in -the grooves, so as to form, J 
when painted, a covering perfectly impervious to ram and 
'snow, .-• . *. t 

To festenthesetsopper caps and the slates to the skeleton 
pf t3kf&spire, ft eemttitfSpce was adopted, which requires 
*ome''detml^'lfec@fh^w»teHigvble.: ’ Tun general idea was 
to fasten' the 1 ;and the slates from w&A&StifO as to 
-leave ho holes to be stopped on the outside or 

paint. Fig. 7 is a s'ectionof theslates on a larger scalfcthantha^ 
of the spire, where they join on the rib; of the copper cap«' 
ping; and ©f a collar, or band, by which they are connected 
with an iron cramp, that passes round the inside of the rib, 
and, hooking into die collar or baud,' is wedged within, 
against the inside of the rib. In looking at this section, 
care must be taken to distinguish the circular edge of the 
copper capping from the edge of the band ar collar. The 
band, as may be seen in the drawing, is twice as thick as the 
cappiug. In this -section of all these parts, aa connected 
together, C is the copper capping; S $, the band.or collar; 

H H, the cramp, or holdfast; and W, the wedge. 

The.whole of this apparatus for fastening the slates suc¬ 
ceeded to my wishes: it was easily executed by common 
workmen; the parts were easily put together;, and, when 
adapted to their several places, they held the slates and their 
capping firmly upon the bars, at the tauie time producing a 
very good effect by raising a bold apd ornamental moulding, 
otlorut, fig. 7, on every angle of the spire. It is scarcely 
necessary to add** that part of the lower corner of each slate 
. was cut awaj’at A to. permit the cramps to passthrough, ' 
and tq embrace th^ iron rib; and that the ends of the dia- 
. phragms wereperofntJi*d to extend beyond the outward sur¬ 
face of the ritte, to support the perpendicular pressure of 
the slates. Such slates as were not thus supported rested 
; upon the rabbets of those that Were beneath them. 

‘ "The machinery, by Which the spire, when it was thus fi- Description of 
nished, was drawn up, must now be described. * be *a»6inery 

, ' The spire. 



Tfae spire. 


•FT&tiPON A mzm COHITKUfiffOH* 

Tbej»*d*stsl. The Rk» °f pedestal, the topaftd bottom 
, ; ore siiuiliiqr, is represented at where4 ,are 

, the bottoms of the ci^ht jambs, orrufriightsi <^i)to^edeNtai; 

mod W W, &c. the wheels, or roHehu: 1 -‘fy* . # '. 

A section of the pedestal, fig. 6, is drawn in the, insideof 
t]ie section of the tower. 

% h, cross braces. 1 '•">■ ■#’ '•>>'> v. .. ^ 

D D the base, Ur lowerdinphragth, of the s pi rec reating 
on the pedestal,-to which it is - attached'^ {of 

'which two only a*%*eenitt the storied)F, 
Do as tfr beastly detached from eachothei:, ' . • : 

■‘ L jU L Lrtbe fegtof the spire, 

* _ - 7 D 0, the diaphragms, 

S, the apiodle of the weathercock, passing through the 
apex of the spire. 

C, a conical collar, or ring, enclosing the top o# the legs, 
A shoulder ififormed bn "toe spindle, a ad rests* on this" ring; 
Ohd as thccdlar, or ring, projects a little above the tops of 
the legs of the spire, it could be forced downwards, tiU the 
shoulder touche* the tops of all the legs, winch are cut even, 
and horizontal at fop, so as to permit the collar, the .legs of 
the. spire, and the spindle, to bedrroly hound together. 
This is done by means of amortice,t>r keyhole, formed m 
. the lower part of the spindle which passes tliroughtfoe small 
iolid diaphragm d, against which it is wedged by the fore- 
' lock f* ^ ***' ; • . > * 

Method offes* The heels of eirthe bars, with the tenon at* B, fig. 4 , 
spire h/its * fWheireifc is drawn u pon a larger sfcale^ passthrough consols, 
place on the’ r ' 3 £- 5t* ’fig. 1 , of *ts«fe cupped with cast area, that project 
from the wall of the tower. Tb# irorntwappiagiuof these 
consols* fig. 8 , are made of cast troop rad heat'opentwCtes 
left ip them, through which the heels of toe hhrair iwhich 
form the spire, may pass; ’ Whentbey hara aH thera raised 
through ifch itofawds, Ci£l*t.wasl|i^d^ .. 

m, in'the centre' of each «f crasols, 

ahdi the spire bek&g Allowed to de»eeii^?l^teiMSia in 'the 
heels of tftfe bar* M into the mortices, aads^npontfee , 
>Of)St>ls, amT eight other washers ate ydaced Apow' riietouons. 


P 


tower. 


T T, fi£ 1 , the trails of the to*8r. 


W3V. 



. ,gf«KV OK A WE# GONSTRtffcTIOy. 

, ’W'the horizOfttal windlasses, over which.Jtwo of the 

i \\ * * ^ ' a * f , # % " , ’ 

1^43^*©qnd, wit b weights hung to lhem. 

•• ; *r etfier whioh^tbe ropes passed. Of these there 

were tejd sets, with weights, !© counterpoise the pedestal ai^d 
*pi*fc . ; : *■ % ' 'V. . 

A A, handspikes. ^ ,<, 

Four men were sufficient to work both the windlasses; The spire 
and tHft the 19th ofthis months before a very respectable dra * I \ Wi *’, * 
?*buebtttm.#f spectator**.; the *pire r.wa* 4rawp up without 

ideighteen It- was, soon de- 

tachad from rtspedestal,atid fixvd in its proper pjaoe on the 
consols, with the washers and keys, ©rfofdocks. J\; ^ , 

A sufficient number of the counter balancing weights:wei%- 
cut off by sheers and the men, who had worked the affnd* *, 
lasses, descended upon the pedestal to the bottom of the 
tower. ■ > ■ * • 4 

1 , * •{ 

A plumblitie was hung frorathe top of the spire within placed truly 
side, by which it was properly adjuatfd; and by a few per P endlcular * 
wedges it was placed perfectly upright* - ; r v v 

To add security to the connexion between the spire and and farther *e- 
the tower, iron cramps of 7 or S^feet long, were hooked into cured * 
the morticea^which had served to join the legs of'the spire 
to the pedestal, and were firmly fastened to the walls of the 
, tower,.by proper holdfasts: so that, though the spire and 
tower may be blown down together, it is rcarcely pcsaible, 
that they can be severed by the violence of any storm. 

The cost of this spire has not yet been entirely ascertained, Expense ^ 
but it does notexceedonehundred and fifty guineas. Aspire »?"«■ 
of the satne dimensions, built of Portland stone, would, in 
thia country, eosfc at least six times this sum, and if it were 
fomedofthe baaestone^of the country, it would cost four or 
'bvebvmdmdfmdnds; . v. •• ;•••> 

ir % was this day# September the 22nd, enabled to deter- 
* 'i&ine^,wbether'./idi^itg wmdhddtuy sensible effect on. the . 

**pir*»**•'-^it»oifi»d1«Tba|tpeiia to coincide^with a vertical wire 
of a.trat»sit mstrui»ent in my observatory, The violence of 
«*,eudden;*p#tt&d not seem <0 tj»e least to affect it, 

.utl have? therefore rease^to, hope, that it will retnaip undis- 
^tuvbed by future storms i upd, ax a f thaup^gatoim .pfra^edl. 
over this place the night before; 1 trust, thatthe cooductor, - 




°* **W*IU.M8K. or 09LD. 

wlMrh b« been attached t. the iron W will ««.« tl,c 
Spire from the effects of lightning. ■ i " 

, I am, Sir, 

Your obedient servant, 

RICIIAH0 LOVELL EDGEWORTH, 

, * 

;J* 0CC ’ ,rred t0 ««»»«the .pircws, finished, that, 
instead of a temporal, wooden pedestal, an „„„ pemanent 
pedestal might W substituted, which might be formed by a 
«nt.nnot,p„ of «h,leg. of the .,** J SfltfK** * this 
pedestaVif it were thought necessary, a hrickjrel, might 

be turaed^on the lowest diaphragm. This would Sf 

weight, and consequently solidity to the mass. This pedes-' 
w.!dgeT U “ nneCt ' d with ttlf tower by holdfasts a„d 

1 mention this, not because I find any inconvenience in 
w at I haveexecated, but to communicate to the public all 
that has occurred to me on this subject. 


If. 

f ‘' 1 * *» 

Experiments on some Preparations of Gold: bp Mr. 

ViUQUEUN*. 

Frejuratiomof S^CE Dr. Ghrestien, of Montpellier, mentioned the ef„ 
SSdiSag:* - *** oBtainedfmm the useof preparations of gold 
in syphilitic and lymphatic complaints; and remarked, that 
these effects were never attended with the ill consequence* 
to which mercurial preparations often give rise, other ptfki’ 
cians have begun to make use of then*. ” V , ‘ 

The forms in which gold has bithertofeeen employed are 
1, m a State of minute division: 2, tfee muriate* 3 ?ti,e 
o Xl de precipitated from a solution of gold Wpotash* 4 
the precipitate thrown down, by metallic tin frpm the mui 
riatic solution of gold. , ' ' 

* Anns!, ite Cbim; vol. LXXV1I, p. 82 1. 


There 



ok .rsEPAu&Tmm of gold ; 

.There-ds.' some difficulty i« obtaining these 
^dhatanlW.'iu the same state; and one of the principal ob- ^ , | n Acse ' 
jects in;tHfe' aft of;,pbysiQ h ( i n g pi cciscly this constancy in 
the nature of medicines*. it appeared to me of some utility .* 

to examfou.thcse preparations, and to describe'with accuracy 
the processes best adapted for obtaining- them. 



SE'Cf, i; t)f the quality and qmmtity of mfromuriatic tnid 


7 , -1 ,< A 

if* 


most suitable Jot dis&Olviiife Quid. 


I^Was ^rimefrtythe pfoebe*,' fo compose nitromuriatic Nitromumth: 
tteid of lti’tpar&bf nitfrjfe and oue of muriatic, by weight. a . CI :- 2 P* mu . 
But on considering, that gold requires only a -very small’ trie, dissolve i 
f»Ortion*of oxigen for its solution, and that the nitric acid fo 
the process in question answers this purpose alone, 2 .con 5 ? ’ 
eluded, that the same purpose would he obtained, if an 
aqua regia were composed of the two acids in opposite pro¬ 
portions to those hitherto directed. In fact, three parts of 
nitromuriatic acid thus made were sufficient to dissolve one 


part of fine gold, while at least four made in the old way 
were required, >* , ' 

A proof of the small quantity of oxigen, that combines But little oxv 
with gold at the moment of its solution may lie found in the ^S l C g^j. ,Ut * 
Yftry small quantity of nitrous gas evolved: beside-which 
there is reason to presume, that some'portion of this gas i« 
produced by the action that takes place ^between the two 
acids, since some oxirauriatic acid is evolved likewise 

The solution of gold, w hen duly evaporated, crystallizes The .column, 
jn yellow prisms, the figure of which, 1 believe, has never cr y* ljl ‘ , “°'> 
yet been ascertained with precision, y. . 

The evaporation of tlip solution must be conducted with but ;< partly 
greatcautioq, otherwise part of the salt will be decomposed, 
and the ( gb!d wit), reappear in its natural state, in the form care, 
of small .scales. 

The solution of .muriate of gold comports itself with the Action of 
fixed aTkalfo.fo different from that of other metals; alJtal * : ’ 0,5 **• 

most of why?h» & ^ well known, are completely precipitated 
|>y the wj^the,sfofo of oxide. ^ 

Potash, soda, barytes, and lime, do not render the solu- Do not pfeci- 
tion of gold in the least tnrbid, at common temperatures. l male * r », 

It only acquires* a very deep red colour potash and 

soda . 



m 
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nrarl\ like that of Stahl’s airline martial linetiirc 
"No change id the hmptdit} of these,fixtures take* pbwciw 
standiag. ' 

Barytes and lime do not produce the same cokwtrin 'Hie 
Mention of gold, no cl on lit on account of the great quantity 
of water employed ut their solution. 

^ after the acid of the solution of gold has been coni* 

hv her. pletely saturated by potash, the mixture be heated, a red 
substance separates in a very*bulky floccaleut form, touch 
resembling in appearance oxide of iron at a ffie&Wfltftth 
r -f it tu ^ aH eiceiS °f caustic alkali, even though very trifliwg, 
witn «xetssof be pot into the mixture, and it be boiled, the bulfy of the 
precipitate will dimmish greatly, and it will appevr of a 
brown colour, when seen in a body; though i£ is in reality 
blue, for the paitic U & of matter suspended id the liquor, 
whtrh of is sh«ht!y yellow, make it appear green** 

The r *n- The liquid, From which I had precipitated the matter 
MTpomsudiew ahovemcntinned by means of potash, was colourless; but, 
S ° me at soon aa it was saturated with muriatic acid, it suddenly 
assumed a yellow hue, like that of the common solution of 
gold, and sulphate of non threw dowu metallic gold from 
it. 

A If the washings of the precipitate, to the last, gave signs 

of the piesence of gold; winch seems to indicate, that this 

matter is slightl/soluble iu water. The last washings how-. 

ever eontymtd less than the first. 

When the liquors contain a certain quantity of gold, the 

precipitate formed in them by sulphate "of iron presently 

ini -otui •iv'iu ; urne d a brown colour; but when they contain only u 
<h»re'< ut pio* , J J 

little of tins metal, no precipitate is foi rued immediately, 


The jirre ipi- 
t«m dightly 

>b!u»t. 


Ac •ion of ul» 
pb<n if non 


I ori on». 


the liquid only becoming of a fine transparent indigo blue. 
At length ho a ever, a black powder is deposited, leaving thfc 
liquid cclouiless. 1 

C«.ii ur of old This observation seems to ptovO, that when ‘gold is in * 
state o*i minute division, it appears blue:^ end that k as* 


* Two thing* are hart ulcsti fctr granted; Chat the ptectpittfte Is hp* 
tnug«ieuus H md tlrot the suspended particl«> are precisely the sitae with 
% it. From the niA* pdiesraph too it would cp|Matj that the **slightly , 
ydlow 1 * hijuid hlcolourl ». C. ^ 

sumes 
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siJft&S'itsmlturalCClbfcw»/«mly from the union of a certain 
UCk»<iSfeet?^:|ts particles," *< ’ ' 

ThisWrrald explain, lstj why a very thin leaf of gold, 
perforated with ramute $ioies> when held between the eye 
and the light, appears green * because the blue colour of the 
most minutely divided particles mixes with the yellow of 
those that are less so: ®dly f why, w$ten to asouiewhat concen¬ 
trated,solution of gold jsulphiatc^srbn is. added in suffici- - 
«ntquantity to rrducethe whole of tbegold, the liquid is 
of a fine green; 7 bpda«^ ^.-yeHow^&nr of {he parti- 
desofgpld united in little masses combines in some mea¬ 
sure- with the blue of those that are not yet united : and 
Sdly/why, in proportion as the former fall down, the liquid 
gradually.changes to a pure blue, which it continues till 
the whole is precipitated. ’ Hence it is, probable, that the Purple powder 
precipitate of Cassius does not consist wholly of metallic of ^ aiSlus * 
gold, but is rather a mixture of oxide of gold, .oxide of tin, 
and a little metallic gold. 

Carbonate of potash also added to a solution of gold does Action of car- 
not effect its precipitation, bat only produces an efferves* aXorrtheio^ 
cence. At the expiration of thirty hours the solution be-lotion, 
comes turbid, without any thing separating; and it assumes 
a very rich red colour, in proportion as the carbonic acid it 
bad absorbed flies off. 


On boding this mixture a very thick magma is formed of Precipitate cn 
the colour of pale kerines mineral; but this colour is pot boiIu,e ‘ 
altered by ebullition with excess of carbonate, as is the 
edse with caustic potash, which indicates, that the latter has 
some action on the precipitate. 

When the liquid, from which the red matter was Sepa- Gold still ui- 
ruled, appeared to have lost its colour, I fi Itered it, to ob- thel,l l md * 
tarn the precipitate by itself. The liquid then exhibited 
very slight tint of yellow, whence, and from its taste, 

'which was, by no meant metallic but simply saline, it might 
have been presumed no longer t6 contain any gold; but 
this would have been a mistake. In fact a part of the li- 
' quid, iato which I let fall a few drops of muriatic acid, im¬ 
mediately assumed a very decidedly yellow colour.; and on 
tfre arfditiou of sulphate of iron it threw down a pretty' con-* 

#>derable quantity of metallic gold* 


Th 



OSrftPRK 


GO LB* 


"l 


. TV 


.The examination of this liquid i' deferred, till another 
time, to attend to the red precipitate formed by 
ate of,, potash in the solution of gold. /V?;/’* *'*$r*‘ w 
I began by washing this’ substance with boiling water, 
taking care to* keep each of my washing*' separate,* <ti;ut l 
might more easily satisfy myself when it no longercoutuined 
any thing soluble*, but though I thus useda very large 
quantity of water in proffyrtioB"to itsbuIk, Iwas never able 
to exhaust it; anditUppeared fopie, that the last wrings 
contained nearly 4a much gold as the-drst. Henan <1 Ww i led 
to suspect, that the precipitate waa slightly soluble ip water, 
and that, by continuing to wash it, I should perhaps cause 
it to disappear entirely. In consequence 1 cessed washing 
the precipitate, and dried it slowly, it greatly diminished 
in bulk, which proved, that it coutained a large quantity ot 
water. Its colour became a great*deal deeper, and resem¬ 
bled that of dried blood ; but when powdered it was of ad 
orange yellhw, , 7 ,J §43 grata, [118 grs] of tine gold, precipi- 
pitated',as mentioned above, furnished only .5*414 gr. 
[83.7 grs} of red matter: whence it follows, that 2*229 gr. 
[34*3 grs] of gold St least, or a little less than a third, re¬ 
mained in the mother-waters, and in the washings* 

Though I employed an excess of carbonate of pdtash to 
c.ifboh.itr m it |, rec ipitate the solution of gold, the red matter I obtained 
dip not contain any sensible quantity of thi» salt: for after 
it was dried, it dissolved entirely in muriatic acid without 
producing the least effervescence; which proves, that it had 
been entirely divested of carbonate by the washings, turd 
that tjie precipitate it formed retained no carbonic acid. 

B«.t ; * rpb'nod Butit was not the same with respect to muriatiy acid; for 
n'.un.itic jj. wag necesgar y to employ repeated portions of nitric aci<f, 
as will be seen below, to deprive the precipitate completely 
of the muriatic:, after this the nitric solution no longeraf- 
forded a precipitate with the nitrate of silver. , , N ^ , 
Tsobahly an The presence of muriatic acid in the firstsolu lions ofthis 
“ x '; ie 9[ ,‘- ol<3 matter in nitric acid Jed me to suspect, that it-Was in the 
»>urove. , ; state of muriate of M gold with excess qf. oxide; l)Ut aa the 
latter contained no more of this acid* it appeared tome 
", * * - more’* probable,-that it is simply an oxide retaining a few 


SJighlly solti 
bit* in water. 


Dried. 


Its colour. 


Only two 
thirds of tlie 
jpotd pretil>i* 
tsteci. 


No excess of 
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atom* of muriate, notwithstanding the repeated washings it V, ’ 

ha^andci^one* _ ; 

, But if ^potash and its carbonate precipitate in the state of Why knot the 
oxide itai’t of the gold-dissolved iu muriatic acid, why do 
they not precipitate the whole ? and what becomes of the 
part left i n the liquid, and ip what state is it there ? 

’ This we shall examine . by an^ if; ‘at present let us de* 
scribe the properties of oxide of ^oid. 

The oxide of gold, prepared! in the manner above-men^ Propertiw of ' 
iionedi has very sensibly, a styptit metallic taste, which ex- 
cites the sedition of saliva copiously, anil for a fang time, tamed. 

If it be diluted with water, and blotting paper, or any other 
porous combustible substance, be impregnated with it, it 
causes them to burn with scintillation, as gunpowder would 
do, A decigramme [1*544 gr*.] of this oxide, in a state of 
minute division, and shaken for some time pi 60 gr. [926*7 
grs] of distilled water, was not dissolved, at least entirely: the 
filtered liquor however, though perfectly clear, and colourless, 
afforded with sulphate of iron a pretty copious blueish pre¬ 
cipitate, which was metallic gold. This proves, that a so¬ 
lution in water had taken place: bot as this solution might ” ' 
have arisen fYom some portions of salt remaining with the 
oxide for waat of Sufficient washing, I poured fresh por¬ 
tions of water repeatedly on the undissolved portion, and by 
the same means as above-mentioned found gold dissolved in , 
them all; though it is true tj^e proportion gradually dimi¬ 
nished as the washings were mbre numerous. Though I did 
not dissolve the decigramme of this substance entirely; ap¬ 
parently because the latter portions were not sufficiently 
divided; I ,have no doubt from the little that remained, that 
I should at length have dissolved the whole, if I had con¬ 
tinued my trials. 

What seems to prove it is', that the last washings, which 
still gave evident sign's" of the presence of gold, when tested 
with sulphate of iron, afforded no appearance of the pre¬ 
sence of muriatic acid on adding nitrate of silver. 

|>'rom these experiments we may presume, that potash, Alkalis pre¬ 
soda, and their carbonates, ^precipitate gold from its solu- 
tion in the state df Oxide; or that, at least, if any muriatic, 

'add remain in the precipitate, it must be on infinitely 

* small 
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entail quantity, when the washings hijtve been conducted 
with duecatf. 

■ * , t * s 

The slight solubility of this oxide, and itr very envy de¬ 
composition, must render its action, as an oxigeui/iug 
substance, in the animal economy* prompt and certain. 

The red oxide of mercury, which has some properties in 
common with the oxidt of gold, namely those of dissolving 
in water and of being easily decomposed, possesses nearly 
similar medicinal Virtues;, and from analogy we may 
conjecture, that oxide of silver also would hove the same 
properties. 

Nitric acid does not attack dry oxide of gold, tjuriess 
it be employed in large quantity, and m a concentrated 
state, hi this it differs greatly from the muriatic acid, 
which dissolves it immediately. The nitric solution ot 
gold has a brown hue; and water throws down front it a 
Succulent precipitate, of the same colour as that occasion* J 
by alkalis. 

The first portions of nitric arid, that have been drr.mtcd 
off the same oxide of gold, forma precipitate with the 
solutioa of silver, after the gold has been thrown down from 
them by water; but the latter portions are not precipitated, 
which confirms what has been said above. 

The affinity of the oxide of gold for nitric acid appears 
very weak, for part separates in the metallic state by spon¬ 
taneous evapoi ation. This no doubt is the reason why ni¬ 
tric acid alone cannot dissolve this metal. 

• 

Sect. II. Examination of the liquor, from which gold ha* 
been precipitated bp fixed alkalis* 

I have said, that this liquor has no perceptible colour, 
but that it resumes a pretty deep yellow, when muriatic 
acid is added, and that afterward an addition of sulphate 
of iron throws down metallic gold from it pretty copiously. 

Having evaporated this liquor by a very gentlfe heat, I ob¬ 
tained at first crystals of muriate of potash; among which 
were observable some other crystals of carbonate of potash, 
this salt having been added in excess. The ‘liqiior being 
decanted from these salts, and evaporated anew with the 

same 



ON PREPARATIONS OP GOLD. ttAC 

same precautions, acquired a slight yellow tinge, and at and iasdva 
length furnished a salt of the same colour, which had uo P eli<3W A!! * 
regular figure. With this were mixed a few crystals of car¬ 
bonate of potash perfectly colourless. The coloured salt, , 

being well drained, produced no very decisive effervescence 
with muriatic acid, though the colourless crystals effer¬ 
vesced with it briskly; bat its solution wns not coloured. 

The coloured crystals, when redi^olved in water, yielded 
a copious precipitate of metallic gold on .the addition of 
sulphate of iron. The jnpthcNWgter of these crystals ef¬ 
fervesced with muriatic acicJ, and afterward gave a precipi¬ 
tate of metallic gold with sulphate of iron. 

, These experiments seem to prove, that these crystals, as beluga nipi- 

well as their mother-water, are composed of muriate pf «-* 

# . * gold and pot. 

gold and muriate of potash united together ia the state of a ash. 
triple salt; and that the carbonate of potash is only mixed 
with them. 

Hence it appears very probable, that, if a solution of Prrhaps this 
gold, as nearly iu the neutral state as possible, were mixed * ,,lt not l ,reC1 ' 
with a sufficient quantity of muriate of potash, alkalis l e h ' 
would throw down no precipitate from tbi-> mixture. 

To prove this, 1 uiadc the experiment above; but I ob- bnt the con¬ 
tained a precipitate with carbonate of potash : though it is J ecllJre,wt . 

it t » * t . - . v . _ confirmed by 

true much less abundant, of a differeut colour, and of a «xpcximt»t. 
different appearance, from that obtained with a solution of 
pure gold. Its colour was yellow, and its form granular, 
not flocculent like that of oxide of gold. 

An examination of this precipitate informed me, that it Precipitate, 
was composed of muriate of gold, and murinle of potash 
rendered little soluble by the presence of alkali in the li¬ 
quor, from which it had been separated. 

One thing remarkable is, that, after having precipitated a Oxvt< offroM 
solution of gold by means of an excess of saturated car- f hrown d ? wa 
bonate of potash, if a sufficient quantity of acid, to decom¬ 
pose the alkaliue salt be added to the filtered liquor, a few 
• flocks of oxide of gold will be separated; and afterward, 
this liquor being filtered, if muriatic acid be added, it will 
yield a fresh precipitate by the help of boiling; but the last 
is a triple salt, similar to that which has just been men¬ 
tioned. , < # . 

X 
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Pmbab!? pot. . I think the precipitate formpd by Ed arid in the solution 
wMut'n° ,nf °** h r °W is to be ascribed to i small quantity bf fbWT&etal 
, htl<l in solution by carbohate of potash. This takes 
* place in a still more remarkable banner with 'Caustic 

pota«h. " 

Mi thod ©fob- From what has been said it ib evident, that, to precipitate 
lir"et g reatest quantity ©f «iide*if'gold possible From its mn- 

t«y of precipi. rktic solution by ttdrtk V# itflalis we must manage so, 
iue * that no useless add^Vemaipa la tbe'WutiOrt; m’&rder that 

less of the tiipje salt may be forthed, on which tire alkalis 
have no action. This is effected by evaporations to dryness 
very rentioubly conducted. 

The-liquor It follows too from what lias been said, that the KqnOts, 
from ’winch from which gold has been precipitated by alkalis, should 

preciptfaied* not be throw u away, for they still contain a 'considerable 
should wot be quantlt\ of the metal. On this occasion 1 may relate a cun* 
ous anecdote, which shows, that many things fti e lost some¬ 
times in the arts, and in manufacture*, from which adi antage 
might be derived, if we had the require knowledge. For 
many centuries jewellers had been accustomed to throw away 
as unless the waters, with which they cleaned their work, 
and thus al least twoor ihiee thousand francs were annually 
lo&t m Paris alone. F.ut since I taught thrtn, that these 
waters 4 couti md gold, md showed them, the mode of get¬ 
ting it, the' pr» solve llitm carefully. 

I nni at present busy in examining the nature of the 
gold prempitiUd from it* solution by metallic tin, which is 
itlpo employed as a medicine; and as snort us 1 hate finished 
»y investigation I shall lay the rrsuit before the Society 
{of Fhann.uy at Fans]. 
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Experiment* on Human Bom*, as a Supplement fa the Papet 
an the Bones oftltt Ox : ly Messrs, ^ourceoy and Vap- 


qci un 


W niiN in the month of August, 1803, we published 
pos«a tv ^ Xl#, 'b'ur’first pafirif On the existence of magnesia lO hoties, 4 we 

* Journal it Phy&i pw # rah LXX, p, , 

s H 4 y/^oun^d 
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* ^ 

snmKmced, that wt had pot und anyin hurmn bones; mthebanruof 
and tboaght we might presume the cause of this difference * 

to be the excretion* of phosphate of magnesia by the urnary 
)Mss 4 gen tit man, while none occurs in the urine of ani¬ 
mals* 

. I?'*we***, ns we had made only a single experiment in 
search of this substance, we did not assart positively * the 
absence of magnesian earth hi thane organs* 

• On occasion of our last publication, in the month of Human br>n« 
September, lBOe*, on the presence of iron and manganese in examined^ 
ox-bon< s, we thought it necessary to resume with great 

care the analysis of human bones, not only with respect to 
magnesia, but also of the metals in question. 

Iu treating these bones in the manner we have men** yfcjded auc¬ 
tioned with respect to those of the ox f, we found in them ne< »> non, 
magnesia, non, and manganese, in the same state as in the 
latter. 

If «ve may be allowed to reckon on the proportions of the but \e*> of th« 

Substances we obtained from human bones, they appeared and marc' 

. , . . . , _ of the other 

to us to contain less magnesia, and more iron ana manga- mo< thin 

nese, than the hones of herbivorous quadrupeds. The* hoss ® f 
small quantity of the first of these salts agrees with the con- 
tiuual discharge of phosphate of magnesia in the human 
urine. It is well knowu, that this is not the case with the 
urine of herbiyoronb auimals: on the other hand, the iron 
and manganese, once entered into the course of the cncu- 
latlon, and deposited in the vutious organs of the animal 
economy, no longer finding an exit from the body, the 
quantity oi these two substances apparently must increase 1 
with age, and from the known nature of food; so that the 
blood and bones of an old mun ought to contain more iron 
and mitigiueee than those of children, a> well as of am- 
nal«, who besides do not live so long as man. Thus the 
•proportions with respect to quantity confirmed by our ex¬ 
periments are equally soiiy known physiological phenomena. 

Our last researches have shown us traces of alutnioekad They ;oniun 
•ilex likewise sit human bones. The last esqsju in the phos- 

* * t ** * — 

* St appears however to be Asserted positively enough (g tbs paper re* 
ferftd to. See Journal, vd Mill* p 86. C. ' 

t See Journal, as above qwoiwi. Q 

Vot, XXX*—Pic. Ibll. phq^ 
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plmte of ammonia resulting from the precipitutrofit>f/pi*Oi- 
phate of magnesia by volatile alkali. On evaporating to 
dryues#* and slightly calcining the reside urn, this earth is 
obtained of a black colour, land in a Succulent form ; but 
by calcination at a red heat it assumes all its characteristics. 

We suspected at first* that the si lex and old mine might 
have beeu taken up by the phosphoric acid from the stone 
vessels we used : k hat are have since satisfied odtvelve** by 
several deceive experiments, that they actually existed lu 
*th" bone-. 

Though we have already given an account of the succes¬ 
sive operation*, necessary Foi obtaining the different substance 
fu -t mentioned, in the Annab < tin Mu tfumd'llufmre natural* 
*'1br September, ISO 4 *, we drill repeat them lieiY*, to form a 
compact! whole, and as a guide to those who would S<> 
thtmigh the same examination. ' 

M«nhnl of *i. fyt thy bones, calcined and powdered, be decomposed 
' },y an equal quantity of sulphuric acid. 

g. DdutC the first mixture with twelve parts of distilled 
water: pour the whole on ® piece of cloth, l»*ave the sul¬ 
phate t,{ lime to dtam, und wring it out strongly, 

3. Filter the liquor through paper, end precipitate it bv 
ammonia* filter it a second rime, wash the pre< ipitute, und 
*set the liquor aside. 

1 4. While the precipitate is still wet, treat it with sulphuric 

'acid. Yaking care that the acid is a little in excess: filter 
afresh, wash tin* precipitate, and add the liquor to the for¬ 
mer: No, 8. Repeat this operation, till the precipitate 
J formed b> the ammonia dissolves entirely in the sulphuric 
acid ; which will show, that it no longer contain* any sen¬ 
sible quantity of lime. 

By this series <Sf operations the whole of the lime in the 
bones will be converted into sulphate of Krtie, which, being 
but little soluble, will be separated from the liquor; in* 
which will be found the phosjihoric acid, with the sulphate's 
of magnesia, iron, manganese, and illumine. 

5. These substances, being separated from the sulphuric 
1 odd by aurinonitf, 'are to be treated with caustic potash, 
* Which will attract the sulphuric and phosphoric acids, evolve 

the ammonia, and dissolve the alumlnc. 

4 ^precipitate the aluiniue from the alkaline solution by 

meant 
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wash it, and examine fey MejW of 

*he,.«*!<?***« whether be realty alumme. - , 

7 Bryfhemtebew** Who, and manganese, from which 

.the V hJ^&* rn^^mm^km separated by 

the potash. Calcine thenrndongcrucible, 
and Vot nn them s«^drie^»d#Jnt«d w»th water, till 

. there hfij-alight - n 

, Tttswittdipol.re.he 

but not touch the manganm*. y. ■ ”•* • /«.. •- • *.■' . . 

g. Evaporate tbe solution of outgoes* containing .too. 

and calcine it alrongly: the iron will be. «p«ated, “? the 
—a, on the contrary, will remain uuUed with the anl 
XTackL piuolve in water, and the tron wdl be oh- 
Lucd in the state of red oxide. Precipitate the 
by enrhonate of-poUsb, and ascertain rta pnnty by the nanal 

m 9 11 Add the iron of the preceding operafum to .the jnenge- 
«*of experiment 7. and dimolv. them^b» nn «i«.. 
of muriatic neid. Dilute the solution with water. «“» » di 
carbonate of potash, till a red Hoeculent precipitate tepn- 
parates. and the liquid becomea clear and colourless. 
p These flocks are oxide of iron. Let them * *fP* * 

. by filtration, uud boil the liquor in a matrass. After some 
time the manganese will fell down in a white po.der. aad 
when the liquor lets fall nothing more, «nd potoah produce. 

: n0 effect on it* separate the piangaum by nitration. Cal- 

«ne it, and it will become black. 

*Yhns die aluuiine. magnesia, iron, and manganese, hiw^ 

»ug been separated by the means described, nothing 

. remains tobedoue but to find the *l«x ; / 

10. For this purpose evaporate It* liquor confining the 
nhosohate and sulphate of ammonia of experiments 3 and 4. 

: 1 itconcent rates, takmWy bulky black flocks are formed, ■ 

* ^hich must be separated from time totmm ^ fi j trat ‘ op * 
and when the- salt ia thoroughly dry, it »s to fee dissolved 

in water, and s lUtle u»m?« pf W« Wa® k matter W,U 

'*£***» Aocculaot mattfer, mfMjP * P>^“ 
t crueible.und''* white p^der W.Ut 
the properties of sitex* 
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ANALYSIS Of NEUTRAL SALTS. 

1 * ' * * * 

During; these operation!, the ammonia is for the tnosf^rt 

extricated, as, well as the sulphuric acid* in state of auU 
phite at ammonia,, and the phosphoric .pcid is left tolerably 
pure. Caustic potash however still evolves a lijttle am* 
inonia. , t , t 

Thus, beside the phosphate of lime, there are’io human 
hones, as well as in tbp*ft of animals, phosphatespf mag¬ 
nesia, iroiti, mangeoese, si lex, uncial u mine. The last is in 
very small quantity; yet enough for its presence to be fully 
recognized and established. , 

It may be supposed, that in this method of apalysis human 
bones will exhibit some variation in the proportions of the 
Substances, according to the age, constitution, state of 
health, and general diftereuce of the persons to whom tbty 
belonged. 

It is equally essential to observe, that, though this ana¬ 
lysis exhibits ft set of experiments simple enough m their 
description, it must be reckoned among the most delicate 
and difficult analyses, on account of the uuuiher of succes¬ 
sive operations it includes, and the precision it requires. 


v * 

IV. 


Letter from Mr. Berzelius to Mr. Bertitollet on the 
Anaiyns of different Saltr*. 

t ' 

N studying Mr Richter’s work, “ On modem Subject* of 
Chemistry”, Part I—X, 1795 —i900, l found' in h .two 
propositions, which appear to me of great iatportattce, to 
the theory of affinities. These are: 1. That all qeutml 
salts, which remain neutral when thwr solutions are mixed, 
are so 'composed, that the quantities.of th? different bases, 
that saturate one of the acids present ip dpt ipif^ure, follow 
the same proportions)in saturating the otjier ftcijli; 2. Tb*t 
a metallic neutral halt, the met*!, pf .which it precipitated 
byfteother moce combustible metal, changes jtfonly a 

' * Anna'** d* Chim. vol. LXXV1I, y, 63. 

while 
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the tW different metallic oxidetf, which 

saturate a gU^^rttuu of any acid, *11 contain the Same « 

Quantity‘of oxi$?a. r ' '* "' * v •'Y"* ' - • 7 

The first of these propositions appeared to me the most The first ap- 
important; The £xperimen w of v Miv ^ b««g for jthe jJjjJ ^naiyjes. 

rnelst «*Veil^WslKovfe* I' '-AwAkwir*** IwAr ij. W e al XSteSAww #lxscsr eisi'feioi ttln 



'ulistg; but aniong these i inhnd only «x, that answered 
to the role with any degree of “accuracy* These "were the 
analyses of the sulphates and muriates of barytes, potash, 
and soda, made by Messrs. BUcholz and Rose. The 
analyses of Mr.' Kirwan corresponded very well with 
each other, but not with other analyses. The experiments, 

I have mentioned of Messrs. Bucholz and Rose; having 
afforded resulta differing ouly in the thousandth parts, ap¬ 
peared to be the most accurate; and alindtt fhe'bnly ones, 
that were sufficiently precise for inquiries of thUkrad. To 
determine this point, and in ordertoverify the opinion of 
Mr. Richter in a more decisive manner, l proposed to my- Two sets of 
self to execute a series of analyses with the moat scrupulous aeruke* u>* 
exactitude; and for this purpose to analyse all the sulphates, verify the pria- 
and all the salts with base of barytes.. From these two clijlc ‘ 

' sets of analyses I could calculate tire composition of all 
the other salts, and the result of this calculation remained 
to be confirmed by experiment. 1 had engaged in this 
puifeuit ia 1807, and given an account of some of the ana¬ 
lyses in my “ Elementary Treatise on Chemistry”, which 
was published in the beginning of 1808. The, truth tof 
the principle being fully confirmed by these analyses, no- 
Hbibg remained*bat to complete the two sets uf analyses 
J hadproposedto myself. - 

At this juncture the discoveries of Mr. Davy mi the de- Dr. Davy’s 
Composition A the fixed aifciU* were published* The idea. JnJISble 
’’Riat all'saliMHf bhael wetojaataliic oxides, at once struck baswsupposed 
/toe; aodl bad bo doubt, that I should soon hear .of Mr. £w e ™ cu * Ul€ 
"’Dhvy'aBriibg metallized alas the earths «nd ammonia. 1 
' - Repeated, wttH DrvFontiu, physictaa to tlie king, 

t experiments of Mr. Davy; but, as we bod only a very * 

"..■*- ■ i, -/ -■ • feeble 
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■feeble volta'c pile, we attempted by means of s’ taetalhe 

conductor, fastened to the negative pole, and inuaereFd in 

mercury*to collect the small poition of metallic base, that 

appeared to be formed* The potassium w*s readily depo- ’ 

sited in it, and the little globule of mercury was reduced’ 

to a ephd amalgam. We repeated the same experiment 
form amalnfe . ® . , , r , 1 , * 4 

ofammoma with Ammonia, which was.decomposed still more readily.* 

The mercury adhering to the end of the negative conductor 
yielded ,* metallic vegetation*, resembling that wliiili is 
formed when a salt with base of lead is decomposed by the 
operation of the pile. The vegetation increased so consi¬ 
derably in bulk, that at length it separated from lb* 1 con¬ 
ductor, and, floating on the liquid, was converted into am¬ 
monia with eifervescence, and evolution of heat. All mv 
endeavours tp obtain tlus substance separate hive hitherto 
been vain* At first I considered it as a metal romp*•■ad of 
hidrogeu And nitrogen; but the expe»i«nent& of Messrs. 
Bertbollet, Davy, and Henry, with whhh I hau since In¬ 
come acquainted, convince me, that this opinion wa* un¬ 
founded. Being unable to produce tin* pioblunatic sub¬ 
stance without tiie assistance of mercury, 1 was dtsuous at 
least of asceitainmg the quantity of with whhh 

it is combined hi ammonia; and perceiving the impossi¬ 
bility wf doing it by oireet experiments, 1 had recour-** to 
the principle of Mr. Richter: that all Wes, which s.Uui.ste 
the saepe quantity of any acid, must contain the same 
* portion of oxtgen. 

Muriatic acid 1 weighed with accuracy portions of the amalgams*of 
d!ff n'nf ^ potasshim, sodktm, and calcium; I dissolved the metalloid 
Wen. * in muriatic acid, evaporated the solution, and fused the 
salt in a */AeJ) gold crucible. Thus 1 obtained results, that 
Agreed very well with tins principle. 1 had calculated the 
quantity of base in the salts from the analyse* of the mu¬ 
riate of silver made by Messrs. Bucholz and Hose. It up- 
peered^ that 100 parts of muriatic acid saturated a quail-, 
tity of potash, soda, lime, oxide of mercury, and oxide 
of silver, containing 4$ parts of oxigen. In Consequence , 
I Analysed the ns ides of copper^ lead, iron, and zinc; and, 

* ^on combining them with muriatic acid, 1 Relieved i Obtained 
the same results; but, after a dumber St tolerably ueeu- 
. * curate 


Attempt *o 


Attempt to 
swum the 
quantity of 
ctxigvn m am¬ 
monia. 
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mf expectation was sq disappointed, that I found 
mys^8hged;V$tyq upfiat principle; * though, the wofe ’**■ 
X refiectS on it, fie more provable it appeared, during’ ;< 

?' > [ J> K- ' i, Uf? < J ‘ .v!^* t ilWrvl>A ^ 


Spd,. 

'*H & 


A, 


my of fiefi metallic oxides I had deserved another 

* circu msUnce lhafeaughi my attention, namely«that the quan-. Ruio* of vh« 
t% ,i«r.«ed 1 oa ? irt, of».taUntl,= 

dule, was increased to half as much there,Ut* double as much' 
in the oxide. Thus lbo^rta of mrigCh form **«{. 

the veliow oxidule, Tlfi bfb*h J< 

oxide: too parts of wppi^MHi 5 tW ; 
red oxidule, with $5 the blaclt tntiiej &tf. '* 

I then proposed to determine'fie quantity dfoxigetr Sulphur fot- 
in sulphuric and in sulphurous acid.' 'To remove att 
moisture from the sulphur, l combined it with lead. 1 combination 
found on this occasion, that lead absorbs precisely twice* ith metals 


as much sulphur as oxigCn at its minimum of oxidation *, . . 

and I soon ascertained, that it was the aarijte with iron, cop-■' 
per, and tin. I am since persuaded, tPt' the thrtive aut- 

phuret of iron (the MflxiwniB) eoutaW for every hundred 

parts of iron double the quantity of sulphur thtt^exists irt> 
the artificial {the minimum, magnetic iron ore}. From 
these circumstances sulphur appears to hoe to follow the 
same laws in its combination as oxigen. It follows too, that, 
the composition of au oxide being known, that of the sul¬ 
phured is easily found by a simple calculation, andthe con¬ 
trary. ... . 

The snlphuret of lead, oxided by tntromnriatuS acid, -pbe wlplrar 
produced a neutral salt, without either the oxide of leadbrw a 
sulphuric acid predominating. 100 parts of lead combined ent w farm a 
with 15*6 of sulphur yielded precisely the same quantity'offulfhatr. 
sulphate as 100 partsof lead dissolved in nitric acid,the win- 
tionbeiug afterward mixed with sulphuric acid, evaporated to 
dryness and the residuum heated rerfhot. From these experi¬ 
ments! was persuaded; fiat the sulphurei of lead dontains 
precisely the quantity of sulphur necessary for the formation 
of the sulphuric acid required to saturate thfe oxide of lead 
yielded by fie; same quantity of snlphuret. . Experiments 
on fie sutphqret of iron at a minimum, and on the sulphate 

“° k 

luluW of .rim. & ^ , 
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From dll thi-, I doducc‘4 the following eousftyoegdfe * o,j 
A combine* with sulphur at a minim*/* to Such nc 
proportion, that, the sulphur being acidified* and-the metal 
oxidutated, the result is a mutul sulphate .of the xwuduler 
b » A sulphate of act omdule contains half as much n *i*v 
geo as theie is sulphur In the sulphuric and* with whj&h it 
is saturated* , 

From repeated experiments f h«e found, that sulphuric 
actdpS Proposed of 40 paetsWpbur, and fiO oxigen, almost 
precisely; and that 100 parts of sulphuric acid eat mate » 
quantity of base containing <0 peits of oxigeu* The fal¬ 
lowing is an uicontestible proof of tin truth of Hit- opinion, 
which I was ou the point of giving up. On comparing the 
result of my experiments w»th that of the t-xpewnfuts of 
Mr. BuchoU, who hdd found 42 parts of sulphur and -»0 of 
oxigen in sulphuric arid, l discotevtd, thu tut an <4) *i» of 
sulphate of barytes was inaccurate. Accra d mg to turn tins 
salt is composed of 33}*5 acid and <■" ft b.«-< j find it to 
consist of 34 ap4 and jfi6 lujse*. The nwum uv ot the 
analysis of the sulphate occasioned an tmu curacy in theana- 
Um«. of the muriate of bastes, and in that of the minute 
of siher. I eiuji avourfd to ear*crt thue defttls bj expe- 
>liments as accura*t us possible, uudfouui the connate of 
siher to be composed of 18"/ muriatic and* ind ai*3 oxide 
of silver. Ou applying tht-ne io»rn turns tp my lor mu ana* 
hses I pcitMved the harmony, that J, hud hitheito m^sed. 
Every thinj; then conhrmtd ine in the opinion, that the dif¬ 
ferent ba*.*which saturate the same rjuaujU} of aii) acid, 
contain the oame quantity of oxtgen. 

On oxidating sulphite of barytes by niiflns of mine arid J 
obtained neutral sulphate tit barytes, without any jsuperfa^ 
ou£> sulphuric aud, or nitrate of batytes, bong formed* 
The inciease of weight of tlie sulphite taught me, t^t sul¬ 
phurous acid consists of, almost exactly e^ual parts pf sul¬ 
phur and oxigen; ar, that 100 paits of sulphur pombine 
with near 100 parts of oxigen tp form sulphurous acid, and 
with about 150 to form sulphuric acid* From jhssy expe* 

4 

* hot t'ysbt. of the «nJ|»bi>tc of buyut by Mr, Jame* TUomcoa soft 

Mr Bsrthtei, sfef Journal, Voh.XXUl, p. 174, and $8t>. 

' > * ■» i * 
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mnentel conclude, that Sulphurous acid presupposes in the 
bases with which it is saturated the same quantity of oxigen 
at sulphuric acid. It appeals to me probable also, that the 
metal and sulphnf always remain in the eadie piopmtiou to 
each other in the snlphuret, sulphuretted oxide, sulphite of' 
the oxidate, sulphate of the oxidate, and combrnatiua with * 
mdphii’ttted hidmgen. But I hare proved, that the pro¬ 
portion between the metal sulpfmr°is altered in the sul¬ 
phates 01 the oxides, when tbeOxtgea rh the oxide Is equal 
to that of the otulule multiplied by 1*5. 

By the anal) sis of fhe muriate of lead I found, that the Examination 
base, which saturates 100 parts of toumUc acid, contains mur * alcI, » 
30*49 parts of oxigen * and on caleuletiag from this result 
the composition of the oxidnlc and oxide of copper, oi the 
oxides of silver and lead, and of potash, statu, and lime, I 
always obtained results agreeing; sufficiently with those of 
the direct ex pet itnents. 1 he sulphates of iron, copper, lead, ^ of |lJ<( 
lime, potash, and «>da,'giving nI»o, both by calculation and pHates, 
experiment, results coi responding with amah other and with 
those of the muriates, 1 have imagined, that this poiut may confirms the 
be considered as completely settled. It is to be understood, P rmc, P le * 
that all these different analyses could not be earned to.au ch 
perfection, as to give results not varying in the thousandths, 
and sometimes even in the hundredth parts; but these err* 
cum stances are to be ascribed rather to the difficulty of ex* 
editing analyses with perfect accuracy, than to an erroneous 
principle. 

The ovimuiiAtic acid combines with metals, and forms Oximufiatic 
neutral salts,’ in which neither the acid nor oxide predomi- Wkd * 
nates. Hence 100 parts of muriatic acid are combined 
with the same quantity of oxig^b in die oximuriatic acid as 
in the muriatic salts, that W to say, with 30*49 paits* In the 
experiments of Mr. DaVy* potassium exjmsed to common Muruuc aud 
muriatic arid gas was Condensed, farming a neutral salt, and ® a> 
evolving hidmgen gfe& It ss evident therefore, that 100 
parts of muriatic' acid Ore combined with a quantity of combined with 
watCr, that contains 30.49 of oxigen; that is, with 34‘S af wi er 
water. Concentrated sulphuric acid contains, according to sulphuric 
accurate experiments, almost a fifth part of water: that is * cld # 
jU> any, too parts of this acid are combined with 22-6 of 

* « water. 
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- A^te^bces, '"•at-er, which contain imparts of 
tbarcoiifbjne that this rule may be supplied to evety o*ber substance, 
ac'? cS'n 6 ncral ! t .vegetable* or astral, whiehf forma «Hb#yi4* : a wfrfc- , 
pVe» qjatibty cd of neutral compound ; far instances*, the iBAtAer of th# , 
ofoxiguv^ albnmeA, an&several thdoudug „mattery Apahp^ 

this'law may be extendedtCsujaU di*acid8,.aod/every 'apb- 
/ . stance iit any way capable ©^saturating them* * ; «. • ■ 

of water I employed db*, 
-oi^intric acid.. The .decomposition vrfa* 
i tppamtm>iaccuratelT weighed; aud the bjr, 
drqgen gas was transmitted -through » tube filled with 
muriate of Uine. SOO parts of ziuc yielded 248*8 of oxide, 
and evolved 6*5 of hidrogen gas. According to,this expe¬ 
riment water is composed of 11*75 hidrogen; and 88*2$ 
oxigen; which .agrees exactly with the experiments of 
Messrs. Bibt and Arago. On dissolving a quantity of sul- 
phutet of&rihat a minimum in muriatic acid* I received 
the sulphuraited hidrogen gas in *u caustic lixivium, by 
which' it «sr4ibidy ahrarbd. Ileuee it follows, that the 
iulphiir, wltttb saturates 100 parts of hidrogen, mn^t,be to 


Corn position of I’W&.&GtftMti 


s»4ter. 


the 'oxigeri, that saturates the same portion, in the same 
ratie?gp the sulphur is to the oxigeu with which 100 parts of. 
Sulphuretted iron dte saturated. The quantity of oxigen that saturates 
Oidrcgeu gas. jqq pg^g 0 f hidrogen being 750*77, the quantity fltf sulphur 
most be 1501*54, arid so Ipjm retted hidrogen gas is com-, ■ 


* * ** j 

efartuawta' • 


ppsed of 6*243 hidrogen and 03*756 sulphur. 

'•!Afhtr all these experiments I thought, -that»calculation 
= of the composition of ammonia mi girt afford u result, that 


' would at least approach the truth. - Accordingly 1 analysed 
the muriate of ammonia, and found it to be composed of 
4^# riiadatic acid, 31*95‘ammonia, aod 19*50 water Sit • 
crystallization. Consequently 100 parts of amid are; aatu-, 
rated by 64*6 61 ammonia. From analogy with the other 
ritkilb this'quantity must contain 30*49 of oxigen; and 
henrri it followfe,’ that ammonia is composed rif;.47*2 oxigen . 
and 52*8 tnetalti'clMui<r. ' V-.* '"'H ^ ) *jy.< * ,i -t. <•' 

It was to be presumed, that a salifiable base would deter* 


<m«t the 


as that between the 

‘. I was 
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1 Mr MINK eaoaghhowevw-to <W« *»- 14 '«* * 

^ 4 ^ , , . ( , 1 . -*y ( * , % 'f' fv‘> 

of-«»-ohrtn^ **>* ""J* , ‘“ r * f f' ;, , 

j**tv*** >* S£2' V .. 

itself round tHe negativ« pot* m «tW 1 

metallic *m." 

mtmttn.tii.iB heshjc «U*. , ®**'? ! '!?!ff'i. 

.-_u ah oof»P«tt<a desr«Of poif**^-: M * t * i? "*, 

!::;s«r4, -<*** ^ -***£ 

as the carbonic acid i others three--«»e* a. «««*. « “ e 

sulphuric acid for instance; and other.,; * ^ k ^_’ 

„,il„ri.tK acid, m far as twiee*« tunc#. In *4 thesc 
oxi muriatic • , K)rtttut partt #om«tuijes we 

ssss.tr. rEX***-* **. 

JCw— 4 ^ "7 sees - 

Inthi.Ca** is coiposcd 

or too part, of the hue combine with »«« “‘ “ - 

form common muriatic «id, with *34 to iym «*«*„ . 

and with 624 to form lh£*•*"['* /fconOfjB*., 

it is bat very lately* that l bavetwc an opp - rti / f -ih« «nterm*o 

reading rite interesting work of Mr. Ony-L-wm- on t .motsAant ■ 

bulk, of the g»sds that enter into combination- It is «i-„ , 

<Mnt that hi. eiperiment* confirm a-part of the td^a, which. 

tt»Zi the honour to commaaicat. * yon. They con- 

tun facts, of wbidt l have evaded in yell, to rnnoire ln4 °™“* 

* . the knowledge of which it, was highly 

ti6n on a hj *■ . ' According to Mr. Gay-Lussac, Compounds of 

important to me to obtain- According to mr. v > . ■ arbonau-i 

i oTewbic inches of C.rbooic wide gas miked with «- cnttc t>i|en 

. "of osigen gas produce 100 cubic inches of carbonic 

1 t £J, Uat tbB neweeTroneOH^ from the 
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ANALYSIS OF FEUTRAI. SALTS. 

4 , 7 A 

# 

mv i»i gus. Consequently carbon combine# with oxigen m 
two proportions, ope of which is double the oilier: and a# 
100 parts of carbon ate combined with ;2di*&J7 of Villen 
in carbonic acid, absorb 125*816 to form carbonic 
oxide gas. Dr. Thomson in his analysis of inflammable 
gasses has given the following particulars 'respecting caV- 
bnretted hidrogep gas* 100 cubic inches of ca» tut retted 
hidrogep |g&S ccrnsnaae 200 c. i. of ox i geo gas, and form 100 
c .1. er Carbonic acid gas: 100 c. i. of olefiant gas consume 
300 c. i. of oxigen gas, and form 200 c. i. of carbonic acid 
gas. By a very simple calculation we find, that 100 parts 
of carbou combine with 10*7307 of hidiogen at a minimum, 
and precise!} twice as much at a Maximum, We see by the 
anal} sis of sulphuretted hidrogeu gas, already mentioned, 
that 100 palts of Sulphur combine with ,6*66 of hidrogen. 
If from these data we endeavour to calculate the degree of 
oxidation of sulphur that answers to the gaseous c&ide of 
carbon in the following manner, lt> 7307: 125*810: r6*66: 
49"097t we percebre, diet there is a point of oxidation of 
sulphur, ro which 100 parts of sulphur are combined with 
50 of oxigen very nearly. 

On examining Mr. A. Bertholtet’s experiments on sdl* 
phuretted muriatic acid, if I may be allowed the term*, we 
sec, that 100 parts of sulphur had condensed 204 of oximu- 
riutic arid, containing 47*07 of oxigen. In the experiments 
of Messrs. Burholz and Oehlen care Was taken to combine 
with the and the greatefl quantity of sulphur possible; and 
100parts of suiphur yielded 211 of the mixture: so that 
|O0 part# of sulphur were combined with 25*10 of oxigetl 
and 85*$! of muriatic acid. Admitting, that Mr. Berthoh* 
let mud have had 21 4 parts of oximtiriutic acid combined 
with 100 of sulphur, and Messrs. Bucholz and Oehlen 107 
parts combined with the said quantity, we have two oxides 
of sulphur, one of which is composed of 100 sulphur and 25 
oxigen, the other of 100 sulphur and 50 oxigen. Thus the 
compounds of sulphur with muriatic add form a muriate of 
the oxtdnie of sulphur, and a muriate of the oxide. From 

y Ur. ins ueeO ess serapts tCMi«X «hrjiWiUS- gh o w 

rt»» compound by Us discoverer, Qr. TbdjjWWKq for whose acfdunt of It 
MW Jwiiul, wi. Y1, p. ^04, Q, , Sj-VtI j t’*C t * 

this 



aha: 


* OF HEUTR.AL SALTS. 


s6?gr 


thig'view of tliiiigs t Have e«neiuded,tbat the degrees of ox¬ 
idation, which. Appear to be multi plications by 1#, aW in 
fact only giiilhpucmmnsby qor 12 of g degree of oxidutioa 
at,a mfnmUM, which is cot Known, because |ft cannot exief . 
in a separate ftate. ; ;- ■; l ; ;,;;;*; *' *** ■ ■.•;;£ -. .. 

.1 have lately read in the P^i|^plitc^'J>iit^s of Messrs. 

■' " "»’ -■ ■-x j*y_> ' ‘ 


» ># •_ that Jiioaioei* 

i*«/»Lu*sgc, cjqfeinsM • 


Gilbert' % paper by _—,— „ . 

fthich appears to .qra*^ tW ^ gf ffoigpfo. * * «*««* 

compound of mercury, apmlu. a^hidrbgen.' Yammaot 

y * r ■ ' v - -'V . . . .uwv»* iv v. vv 

howeverbeoftheir opinions-demonsWed by 

incontestable experi ments tbe oxi 4 atipn of the metalloid* of 
potash and soda, it would be highly inconsistent to suppose, 
that ammonia alone fliould exhibit, phenomena so similar ia 
outward appearance to those of thefiatad alkalis, .earths, and 
metallic toxldes, while intrinsically they of a totally 
different nature. I am cpnvinc^, |he sub* 

stance in qramonia, which forms a# am^gliih wkb’ mercury * 
in the circuit of the pile, is a met*! as 'ip^ecompfoable as 
the others. But, supposing this, it nati^nd^r follow^, that HldiograanS 
hidrogen and nitrogen mud be its oxides*a* Mir. ^ary bad n . t j Ta ^^ c ^ 
already supposed 4 *. From the laws that 1 have endeavoured different <*- 
tp establish it would be easy to determine the quantity of «?* 

exigent, that enters into each. If, as I have endeavoured, to amrawi.* 
prove, ammonia is composed of 100 base to 89*4 of oxigf!fn > 
we shall find the quantity of oxigen, which with 104 ) parts 
of the base forms hidrogeu, by dividing 89*4 by 2 , 4 , or 
The quantity of oxigen necessary to convert these 100 parts 
jofthe base info nitrogon will be 89*4 multiplied by 1 * 5 , g, 

V&C..} , •„ , , t f 

p Wa, shall have found, the true proportions, when the Con'p.rands at 
quantity of hidrogen,and .nitrogen gasfog produced fr Mg »«*»«» 
ammonia by means of electrical discharge^ oontain,.ao~ au va0 * en ' 
cording to these calculations, the, same qwautity of oxigen 
an ammonia,, ^Oo dividing 89*4 % ® wegbjuU have.the. oxy¬ 
gen necessary inform hidrogea .with 100 parts of the base,; 
and #» ptuldpfyiag J8^4 by I;5 we shall have the quantify 
required for the formation of nitrogen. On reducing the 
BMcraretof gab to weights,: we shall find, that f $*<& grs* of * 

-a r . ,* ' f 4 V r" , HI* 

• Dr. Dat} has dace been instined to reltdqaiih this sa^piltfan, €h . 

> ammonia. 





H.-drogen 
evoifed from 
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ammonia yield 14’1S& of nitrogen, and/ 3*81 of hidrogen.irt 

which we shall 1iiHl,*ccH>rding tothecal eolation nboveincn* 
tiaried, 6*8 of oxiges^- It h very natural,.^hat Irthonldtht* 
stbcrto ha ve been abfoto ubfennf only tolerably near approx** 
■rations to the thustrifliug differences may exist, 

without tW 1 have founded thi* caicnr 

Uk Accordiogto this loa parts of the 
call aramoniiHUj combine 

-__ fb*» jhidrogen. This quantity ,1 

sbuUexprejsby lor. TW-Combinatioo of 44*7 = 4 oari^px- 
idule ofammonium) exists in all probability in the olive- 
coloured substance formed by the cootoct of potassium with 
ammoniac*!. gas. That of,8@*4 si 8 ox. forms ammonia: 
and 134*1 r= 12ftr. forms nitrogen, which opglit therefore 
to be composed, of 57*28 oxigen and 42*72 ammonium. 
From the ^coOrtopotidrag analysis of Mestfrs. Davy and 
Oay-Lutoto^ iW p^rts of nitrogen combine with*'37*3 
of oxidule of nitrogen [nitrous aside] : 

but t]iera^att^ of nitrogen contain 57*3 of oxigen, 

so that iin fbe oxidele of nitrogen ammonium ra Combined 


“with twice as much oxigen as in nitrogen; that is, 100 parts 
of amhaonrum are combined with 2t>8*2 si 24 ox. 'According 
to the analyses already quoted 36 oat. produce' nitrous gas, 
and GO oat. nitric acid. Between 36 and dO the proportion 
of 48 Iswantmg, which, according to all appearance, belongs 
to nitrous add. 76 ox. produce water, but this number 
stands too much alone to be verified by any calculation*. 

^Another circumstance, t hat has appeared difficult to ex¬ 
plain, is, that potassium evolves nearly the same quantity of 
hidrogen in ammonia as in water. If die experiments of 
Mr. Davy be as accurate as they appear, 100 parts, of f»o- 


Proportiori of 
oxigen to-hi- 
drogen in wa¬ 
ter. 


* The proportion of oxigen to hidregen in water, on Which Mr. Ber¬ 
zelius appears -to have formed his calculation, u ftS'S^to 11*75 ilpf, 4f 
we take the oxigen in water**" 72 0 * , to use hi* expression, which!* ju*t 
double S6 oe., the proportion of Oxigen to hidrogen in tOb parts of‘water 
Witt be 87 '7 to 12 3 very nearly. Tbis differs, but a trifle ftoiril’‘tShi. rou. 
dnskms of iron Humboldt and <foy>LUssacr*dopttd fcy^tv Dalieoihlit* 
ChemicatPhilosophy ,f*ar t11, p. .274, hr and the mean between the two 
will bea near approximation to 87*5 and tA^wlkkhliratpiedse^to^ 
tadfrqf7C, , Vi, ■ isqut; *. vi 

'' ’ i . 1 ’ / taSbiuin 
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tassi m decora poee 3 7 ’8 ofaratnonia. The potassi-unr then ammonia by 
fot(ns aD «utule»x6mbining with 10*5 of owgen, and it also P yUss ‘ um * 
teduewth* ammonia tothe state of oxidule. But these 
two oxki ides mast be combined, ip such, proportion, ihatr 
m»e contains twice or thUce oxageo as the other. . . 

If we admit, that the oxidhlit!'>tih^o|ttS&^ contains /thrice as 


ation, which cannot 

siom must produce a qaatajty ^feJdrogmioxccedm^faia 
tery trifling degree what it eaidtos Imm^Oterl * .>i> 

■’*, , ■ -,n ; % <>►' 

1 ♦ 

Table of the Analysts in the little Treatise l haste the Honour 
to transmit to you . 

‘ •• - 6f s ■ *, ,t> V ^ 

Oxides oflead. 
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Muriateof lead. Acid, 100; oxide of lead, 421*4 

Carbonate of lead • • • - Acid and water, i(i*5: oxide of 

lead, 83*5 


Salpburous acid* * • # *. Sulphur, 100: oxigen,.,90*8 « 

Sulphuric acid ••«•** . . ■ —.— — . 140*6 

Sulphate of barytes Acid, 100 : base, 194 • . 

Sulphite of barytes . . —. 86*53: yater 4*25: base, 

. 209*22 t . 
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Muriateof oxidule of . , . , , 

‘ * copper**.**••*« »- * * . * ,d00: " 1 .Sj$(p4 . * 
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mnt of a Substitute far Itgktfat 1 
By Mr . William Clim qjf K 


DEAR SIR* 


>*. h 


<A* 


Having b«*irm©*tfy, , ifr -fWj v is&jg ? wW@i'#rtd 

medal of the Society, for a tubsriiqte of l^gfkolti jj&UJt for £ *? h ™f k 
hats, it is with great satisfaction 'ItHtt I am able lb infbrmj^g, 
you, that this country is now beginoirig lo reap thofe ad¬ 
vantages, which 1 foretold to the Society six years ago, and 
that many hundreds of women and ‘children tre at present* 
employed in the various p&rt# of tins kingdom, in the manu¬ 
facture of this article. ' '/ ; ;> ^'; v " 'f ' ‘ 

I sold to two persons, in less than t*ro months, upward# 
of 5000 scores, and had ah order from* third for 4000- 
But this bears but a small proportion to tbedemand, and 
evinces the truth of the statement I made of the great ad¬ 
vantages' likely to result From the introduction of this new 
branch of manufacture into lias country. ‘ 

In Joseph Lancaster’s Booh on Education, I hav^poiiited Application of 
out farther advantages, which may be derived by the cwmtry.waiu hn4* 
at large, from the cultivation of waste and barren lands for 
the production of the material of which the British leghorn 
is made. This Was been proved by experiments, which I 
have made on Bagsbot Heath, by favour of the Earl an# 

Countess of Harcourt; and in Bedfordshire, by the benevo- * 
lence and public spirit of .the Duke of Bedford; and oof 
barren lahd in Norfolk, near my' native place. Indeed ob 
soil can hfetoo barren for this purpose, provided the teed 
will lie. 1 have shown, that 4000 acres raigbtbe annually 
cultivated in the growth Of tide article, and that a quantity 
of such land might iwouccOedtng years be brought into more 
productive cuirivstioo. but lam afraid, that tbit plaa if 

^£ is '•*' - *.! , * '"X'V -*• l 

< Ilf ;*«!, *c. T* JUCVUt. p. 140. i 

:Vi>t.TtXXt.—0*c. ran. * T • «m 
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too simple te be adopted ; although 1 cannot but yet hope, 
thatthe 'ftgriouituiRt societies of England will turn tlieir at- 
' arH enyiloy- ten t ,0,n to a plan,.irliich will bring waste lands into cultiva¬ 
te-,u for- piawrj tlon, and also provide employment for thousands of poor 
children. ehildrea. If government would grant 3000 acres of the 
•' lahd, k which lies waste on Sagshot Heath, for a few years, 
v y wltbmitany fine, and afterward on an increasing rent, ac- 

. -(^ndihg to the improvements of the soil, I" would raise, in 

what should produce an article tor industry, for 
' 'which upwards of£^20000 would he paid annually for the 
Employment ©f poor children. It is a pleasing sight for 
Englishmen In behold the superb buildings which are appro-, 
printed as asylum*'for the children of ouv soldiers ami Mii- 
Ibrs; but in times like these, how desirable is it, thatbudd- 
; mgs of on! v one story high fitonld be eree’ed in populous 
- parishes, which might answer the doubly purpose of schools 
of industry and instruction, and thereby relieve parishes 
from the burden hf the imt'imcnance of poor children, and 
also bring themmp in habits of industry and sobriety! In 
this way thousands of children may he employed from seven 
.years df age, until they arrive at an age sufficiently ad¬ 
vanced to go ot$!us servants* 

raw nut,a- As by the mere invention of the splitting of a straw, a 
' ntre. source of employment has been discovered, which has in¬ 
creased the returos in that branch not less than 3 or 


raw nutiU- 

tuT'.V 


££400000 aanu illy, 1 feel myself urged to call the attention 
of the discerning part of the public to a new branch of 
industry, which 1 make no doubt will, in a very few yemr, 
add nearly an equal sunt to the national industry, and af,o 
be a great means of bringing’ into cultivation thousands 
of acres of land now lying waste. Since the introduction 
of spuming by hatyd, no source -of employment has been 
discovered, which promises to afford occupation to so many 
thousands; spinning by hand has been superseded by the 
inventions of machinery, but i believe it to be impossible 
for machinery to absorb this branch of < manual industry; 

lies, wheels, or b©bbios,engaged in this work, 
t, the tingersof tittle children* 
ns tqay endeavour to cast a shade over these 
by considering,tjie prevalent attachment to 


the 
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the wear of straw hate a. the whim of the day ; W l*- 
lieve that th« superior comfort, in summer .weather, arising 
1C’tl!TwI, Of P a light * in prefetenie t® a ' 

will induce cutlamen mare, and more to o»ke use«***<■* V. 
British leghorn.; and as to the predile«tioo eHad»f«h,U. 
manufactured ofsplit straw„I *hh* 1 httle in 

r;r,o g th rt ; 

SSw- to **™* ?* 

South America, 1 think !*$*«& *P oKo^SnoOQ 

these manufactures will employ ,M* M 1$°°°* 

Ci rir, rates amount to more than fire *J CT ' ,W 

aonum-trthere cao be noremedy for mgreata^burdcn 

equal to the setting the children of the m»Mo 
thit they shall earn their own bread, tnrtaad of Iwng 
a u„ *o the narisb. It is trite,, that tjte demand for 

■ chargeable lticrca6ed qaanfity to be mad. ; 

^m^rdilm^rtothe ****-**■£ 
spring, the price u ° e fte “ P 1 ** the 

beyond its fiyr * » * . tht article. I believe, The rr_ mube 

poor employed, and tne aeaie ; t ; n . ture of straw 

therefore, that On. brunch of manufacture >a stdl in its «a, in iIS 
‘rr.; d that it is likely to hare greatyurmtanency . and utfancy. 

. , . y... so «,e, be considered as an insignificant 

although rim y, .. . s ^ddered. that Ihurideoc* 

rr,f B u,ir^ef «*-•««»—* 

the kingdom, in raising the raw materials, £**"££* 

I trust that every, assistance will be anoraea ^ v 

"Tf 1 J22 E£w 

le,»e to state a fact in confirmation of my positions, 1 f°“ f[om the , 
=*. curiosity to put into the scale some^raw I was .boot tmour. 

5*** uumamifonured state k considered** of Uttl * 
merely hy the iftdusiry of children, be rendered 
worth, can, > | ^ ^ Me in affirming, that by . 

so valuable, 1 RritisJk Ijtekwn, together with 

the encouragement of the JJritwA Ug*«™, ^ 
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that <jf split straw, we gain a sure means of bringing our 
waste mid barren hinds into cultivation; anil, by the employ - 
went of our poor children, we acquire an uiiailible means of 
greasy djtujun>hiflg our poor’s rated. 

7 he rye should |i» order that the Butibh plait may equal the Italian in 
fh/moVbe- fineness, I particularly reotfinmnad, that the rye should be 
ivuiaud. spwn oji tjhu,tUQ*l waste and bsirien land, without any teier- 
\ Atf hut yperely of the straw, the sale of 

wb^e}} would afford ardple Remuneration ; and 1 should be 
happy to tube the produce of fiom 50 to i«0 acres of such 
land, provided jt lay convenient to the place of my manu- 
factory, By such means, Uie most unproductive wastes will 
become valuable, and a great source of advantage opened 
for the employment of young children, and per^ont incapa¬ 
ble of bard work. 

* Ah opportunity is thqs offered fur benevolent persons t<» 
build cheap schools iu villages, and assemble the children 
ot the poor together, to whom literary instruction might 1 e 
g.ven, and the child»In enabled to earn their own br» ad ; 
and the whole effected at a trifling expense. 

1 flatter myself, tlmt it will give pleasure to the Sonify 
to find, that I have not neglected an object, which has mi¬ 
nted theii attention; and which will be the means of saving 
Immense sums to tins country, which have heretofore been 
sent abroad for the purchase of an article, which our poorest 
lands and feeblest people cun furnish. I remain, dear Sir, 
-Your obliged and obedient Servant, 

WILLIAM CORSTON. 

JA tdgate Street, May 10, 1810. 


Ur 



ft 

Correspondent* qfDr. William Roxburgh, of Calcutta, 
with Dr. C. Tat lor, Secretary to the Society of Arts, drew 
on various Drugs.* 


SIR, 

■1 RAVE the pleasure to send you a quantity of my Epst 
’India fever fork, fWovenfcd me ttbont fifteen years ago; 
Ttince which period it has had numerous fair trials in many 
• pf Jhc Spc. of Art*, vehXXVlH, p, 808, 


parts, 
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parts, which have been attended with every success that 
could be wished as a substitute for Peruvian bark, forwhidh 
I first ventured to propose it. 

A figure and description of the tree, whU?b forninhes this*. , 
bark, have been published under the name of »wletenia 
febrifugal in my account of Coromandel plants, vol. 1, page 
18, table 17* it is a large timber tree, a native Of the 
various mountainous parts of India. You will Observe, tfittt properties, 
this bark pob^esses an agreeable uvioot, and from nnttiertftt* 
experiments, which t have made with fresh bark, I have 
drawn the following conclusions* 

]. That the active parts of the bark of swietenia febrifuga 
are much more soluble than those of Peruvian bark, parti¬ 
cularly in watery menstruum*, 

2. That it contains a much larger proportion of active, 
bitter, and astringent powers, than Peruvian bark* 

d. That the watery preparations of this bark remain good - 
much longer than •■imilar preparations of Peruvian bark*. . 

4. That the spirituous and wate^ preparations bear to be 
mixed in any proportion, without decomposition. 

5. That this bark, in powder, and its preparations, are 
more antiseptic than Peruvian bark, or similar preparations 
thereof. 

In my practice 1 generally gave from twenty to sixty Method of ad- 
grains of the fine powder in substance, either in wine or mmtetw,, ‘B u * 
water, as circumstances required, and commonly as often as 
Peruvian bark is usually prescribed. 

1 recommend, that some of this bark inay be sent to the It may be 
fenny countries, where intermitting fevers prevail; and if it * 

is found to answer, which 1 have no doubt of/it may be 
imported from the East Indies at so low a rate, as to render 
its use very general, on account of the high price of Peru¬ 
vian bark. * 

lam. Dear Sir, 

Your moat obedient Servant, 

March 28, 1806. ' W. ROXBURGH. * 

**♦ From experiments since toad* in England, the swie- Fxper5mentg 
tenia bark has been found \ valuable medicine in inter- in t-ngiand. 
mittent fevers, scrofula, and .in disorders usually, termed 
nervous. 


DEAR 
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imm t|ie sau! 
flf fib© Tffk 

robust*. 


Its uses. 


BEAR SIR) 

*1 wrote to, you lately* along with my papers on the tna- 
nuTaeture bf indigb, 4ftd oF some newly,discovered plants, 
which yiehfthat drag. ' . ■ ' v-- ' 

* U appearrto me how, that it will tend to a useful purpose 

* tj» put thy JSociefcyiin possession of samples, of a very cheap 

* thh ^oducy.of one of ottr largest and best timber 
juflejKbjr■ twijat'yws'of Bengal, saul, and by me, 
t rofatxfa It is oiye of the substances used in our 
Indian nkvpl yards linger the general naroe Hammer, and-is 
n substitute for pilch and tar. To brihg it to u proper 
consistence for such use, it is boiled up with some cheap 
yegetaWtf hil, {the Hindoos being Forbidden-by their religion 
to use anyanimafoiff, and more or lefts of the .vegetable oil 
is added, according to the putpose fbr Which it is wanted. 
The Society will probably find it also applicable to other 
uses* as it is'a pure resin, cheap and plentiful: the price of 
it here is from 'three halfpence to two pence per pound. I 
wishtoknow, whetherithysbeenyet known in England, mid 
whether it js likely to be in demand. It will probably be 
Useful formatting sealing-wax, and for varnish. 
v • I am* n*y dear Sir, 

Yours very obediently, 

Calcutta, Jan* IS* isop. W. ROXBURGH. 


• t,v« 


1*111$. 


MY DEAR SIR, 

v ^ 1 , " , T t f + . 

Black myroba- 4 have now sent to you farther samples pf the resin of my 
slum rohneta ; iM*d 1 have also sept a parcel of the black 
myrobalans, { myrohalanus Indua), the origin of which has 
* hitherto-been uukQbwn. < I believe, that they are the iiuripe 
fruit ot^the «a«*4*#Ci which produces the ekebulic myroba- 

*■* ^ K dil5CO “ 

i them in of the .eleventh 

kg a catalogue of 

Indian '*k£ipM^^ names ip the 

pages 23, 0Q» and 31**4^ ;%||)^!^S^d»,to :( you for the 
Sockty. But though their medicinal virtues are in high 
repute pver'Asia, I do not send^^^dptoyou with that view 

v 1 a alone. 
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m 


alone, but rather because I think they contain much tannin in Thev contain* 
little bulk, and may therefore be useful, and save the !Ti,>c ^ UllIlU ‘* 

oak plantations. .1 fear the gaob extract, froin the b uit of . 
embryopterti giulintfera *„w bich I sent you same time since 
for the trial of the tenners, wkf : not have utist^eredsn well as 
I expected, otherwise that you Would have applied for more .> . ; 

of it. 


l take the.present'^ipportunity to request you, will corcefet Hurra, the,/.; 
a mt«take ia )«t« of - «"** 




6 mi i t 

ts the fruit of termnatia chebula. —See Coromandel plant.*, . 

2 , No. 197 , and of WiMeuatiw’s edition .of, .the species 
Piantarum, 4, 969 .' , 1 now send to you. a d tawing and , 
description,of the tree, .and of the myrdbalnns in the!r _ ' 
various stages, both fresh from the,tree and dried as, men- 
tioj&d by Dr. Fleming. The smaU^we^ within the other * 

contains some of Abe drug purchased y* the bazar, viz, four 
pounds weight* for which I paid one shilling, ^be remain¬ 
der are fresh gathered.frotp two trees in this garden, and 
hastily dried iu the: sun; they a re rather advanced, and may 
answer to the fourth, fifth, and sixth sorts of the drawing; 
and among those of the bazar will be found the three first. 

1 have also sent yon some more fever bark, part of the 
produce of a young tree which grew in this garden*,. It 
difficult to judge bpw longwe may be conveniently sup- 
plied with Peruvian bark; and it is therefore very proper, 
that this valuable substitute*should be brought into genera! 
use as soon as possible, aridiHt is likely to meet with ex ten- . 
sive demand, I will contrive that someof it be sent home 
for sale. " ; ' ■' '^4' 'V.V.. v if; ' ■' 

In the same package wenclosed sotnebarkof a new ape- New ifS of 
cies of brucett, wbichis ssnd to .be' « most powerful njedi- brucea, 
cine; it is the lussd radga of fitemphius's Herbarium A m- ■ 

boinensis, 7* p» 87*4; : iS'V\i is •% thin barki and may' pro* 
bably be as good or bettertban tmarouba, In the some 
bundle is'another parcel, which' is; the. ’.fmessi bark of put Conessi bark. 
Materia Medic a ; if has a& Austere "bitter tiwto, and, isre¬ 
commended in dyseriteaj&s* diartjbcpas, &«*, as an' astrin- 

: gent, * 


Aft, J! 
■ y *4 
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£60 ' ON THE FUNDAMENTAL PROPERTY OF THE.LrVLll. 

, ■Rent** I aish to receive the opinion of the Society on tluese 

And fvtbei articles, which 1 have sent* 

* lam, dear Sir, 

Yours very obediently, 

Calcutta, Oct. 3, B.OXBUKGH. • 

MY t DEAR SIR, 

. met. €*$*** Richardson. having been ^detained thus long, 
” aifed thin bemjg the season for the g*vb fruit, 1 Have made a 
few pounds of theextraOty which u pseted in the same box 
with the articles mentioned In uij farmer letter* At the 
bottom of the box there are ten pounds made with cold wa¬ 
ter. Immediately above it is another stratum, weighing six 
pounds and a half, made with hot water from the refuse U-lt 
after the cold water process. These two parcels, with that I 
'Sent jrftu formerly, will certainly enable the Society to as- 
* certain end let me know what prospect of success this fex- 
trwet holds out to jour tanners, I request tlie Society a ill 
order experiments to be made therewith as early *s possible, 
and l anxiously wait for letters from you acquainting me 

with the result. 

? 1 remain, dear Sir, 

. Yours truly, 

Calcutta, Aon. 91, 1609. W, ROXBURGH. 


Sample, 
for tush 


Samples of the several articles above mentioni d uill 
be delivered for trial to such persons, as will engage to fa¬ 
vour the Society with the result of their experiments thereon. 


.' 'J». 'T W ' | 0"yPi A I TAifif i ff . '-J i C: “f-p , 

* * *' m 

Demonstration of fit* Fundamental Property iff Me Lever, 
by 0A**to Bs£W*f&*, LL, X>. f. J*. k % 


I'f is 


> 


The funds. ams< singular ftict iu the history Of scien«;' that, after 
mental pro- all the attempts of tk^ moat fcmmitft ifcodetn mathematicians, 

• Ssc&rtliwtpwifcabiF tfthwbaffc fcDr. Treviso ol Ne* 

rtuA Indigo, p. 2&4 of thh volume, under die mugs of Nutun AntU^u » 
ieHajm. 

| Tun*, of tfe Rop. Soe cfEchnb, wl^t, p # , P-t'X * ' 

to 
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• to obtain * simple and satisfactory demonstration of the Fun- perty of itie 
damenlal property of the lever, the solution of this problem le'yr never 
given by Archimedes shoittki still be considered as the most dtemonstTatwi. 
legitimate and elemetitRr^/ Galileo, Huygens, De la Hire, Attem j >tQ J br 
Siir Isaac Newton, Muehumo, Lahden, ab<T Hamiltonhave 
directed their attention^ iMportant part of mechanics y 

but their demonstrations areiu gert^falerth^r tedious or ab- 
; struse, orlbuodefcimoasGm ^ too?ttrbifcrary 0 Wog- 
ni»cd as a proper basis for, mtf hematicalreasoMKg, *Even H < 

Abe demonstration given by Archimedes U not freofrom ©b- Archiraedr, 
jwtions, and i# appiicable ooly to the lever t eonswJered as 
a physical body. Galileo, though his demonstration is su- GaUleo, 
perior in point of aiinpUcityto that of Archimedes, resorts ' 

t, to the inelegant contrivance of suf|*;nduig a solid prism 
from a mathematical lever, and of dividing the prism into 
. two unequal parts, which act as the power and the weight. -■ 

The demonstration give«*by Huy gens assumes as an axiom, Huv^cn-. 
that a given weight, removed from the fulcrum, has a great¬ 
er tendency to turn the lever round its centre of motion ; 
and is, besides, applicable only to a commensurable pro¬ 
portion of the arms. The foundation of Sir Isaac Newton's sir I. NVwtor, 
demonstration is still moreinadraissible. He assumes, that, 
if a given power act in any direction upon a lever, aud if 
lines be drawn froni the fulcrum to the line of direction, the 
mechanical effort of tfeo^powe* will he the same when it is 
applied tp the extremity of any of these lines; b>ut it is ob¬ 
vious, that this uxiom is as difficult to be,, proved, as the pro¬ 
perty of the lever itself: Mr. jpe^a Mi|e has given a de- d, h 
rnonstration which is remarkable for its want of elegance. 

He employs the reductio ad a$j0$hhn', and thus deduces the 


proposition from the wise where the arms are commensura¬ 
ble^ Tim demonstrationl&aduurin bus beep high- Macuurin, 
ly praised; 'toft if it;dom ..a^tjptolv^.*■ &$tfoprhcipu t it 
has at least the radical defect of extending only to a com- 
,roens»rable proportiopoftheartps. of Lan- harden, and 


; de»«aud Hamilton 


, land 


Hamilton. 


resemble more the deijobhstration of some of the abstrusest 


'points of meefoamiciwdhan' tff’bhii 
ri. m tauo-irtsfi;-''**; > • 


end most 


In attempting to gtye^new demonstration of the fynda- a new demon- 

* . t; ‘ * ' 1 *' • 1 niental 
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ON THE FUNDAMENTAL PKOFERTY OF THE LEVEE* 


Stratton at* 
tempted. 


Axiwu. 




mental property of the lever, which' shall be at the same 
time simple nod legitimate, wC'shatl assume only one prin- 
ciple, which lias been universally admitted-as iixiomatic, 
namely, that equal anil oppositeforces, acting at the extre - 
mi tics of the 'fqaai arms of d letktf,' at equal angles to 
these arms, ivtH he in equilibria. With ,the aid of,this axiom, 
t!ie fundamental property of tWlever may be established by 

the thro? following propositions. “ .^ 

In Props' l t the property is deduced* a very simple 
maundr, whdljftllfc arms of the-lever are Commensurable. 

. In 'Prop. II/ which h totally independent of the first, the 
demonstration is genera), and extends to any proportion 
between the arms. 

In Prop* III, the property is established, when the forces 
act in an oblique direction, and when the lever is either rec¬ 
tilineal, angular, or curvilineal. In the demonstrations 
which have generally Been given of this last proposition, the 
oblique force baa been resolved into two, one of which is di¬ 
rected to the fulcrum* while the other is perpendicular to 
tliat direction# It is then assumed, that the force directed to 
the fulcrum has no tendency to disturb the equilibrium, even 
though it acts as the extremity of a bent arm; and hence it is 
easy to demonstrate, that the, remaining force isr propor¬ 
tional to the perpendicular drawn from the fulcrum to the 
line of direction in which the original force was applied. As 
here d--pensed the principleihus assumed, however, i$ totally inadmissible 
with. m an intuitive truth, we Have ^attempted to demonstrate the 

proposition without it* assistance, 

; 'vr . * „ / 

Prof, if If one arm tfuftrpfght levqr isdtuj multiple of the 
other , of dree uetuff *£'■ extremity tf the one mil be 
in equilibriawith:*'Jfarp^ldfakg'-at the extremity qf the 
other, whentkmjbfai drW proportional Hike 

leugth*of Me atm ftiwtilch ffatty are applied* +' ^« * 


^General 

assumption 


Prop. I. 


Pemon't rated. 'Let AB (PlateVjntl, fig. t,j be a lever supported oti the two 
f*f* rftwo equal 

£p?tghts C, 0* dfri pbuod each/b«?«spended from the ex- 

^ trentities A, 0, they 'wr^ ^- •**--** 1 *^^ ■ -x-ttz* —* -*• 


the cud of equator** Aj£ 

«wift ‘support an equ&l pfurt of flfewfeWl 


state they act at 
** folcra/ Fi 
£joif 1 pound. 
Let 
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* ■ 'i * ' ) r 

JLet the fulcrn in/be now removed, and, let a weight E, of 
1 pound, act upwards at the point /: the equilibrium will 
still continue ; but the weight E, of 1 pound, actfog up¬ 
wards at f, is equivalenttea weight G ofl pound, acting;. • 

downwards at B. Remove, therefore,, the weight E, and. 
suspend the weight GfromB ; tb«?n, «n<^ the equilibrium 
is still preserved ufter these two sub&titpticrns, we have a 
weigh/C, of one j&mud, acting a| the extremity ofthearui 
AF, in eqtulibrjo with the weights D and G, which together 
make two pounds, acting’ at theextremity of the arm FB. 

But FA is to FB as 2 is to nne; therefore an equilibrium, 
takes place, when the weights are reciprocally proportional 
to the arms, in the particular case when the arms are as 2 io 
1. By making F/ successively double, triple, &c. of FB, 
it may in like .manner be shown, that, in these cases, the pro¬ 
position, holds true. 

t ‘ 

Prop* II. Tf two forces, acting at the extremities of the two Pm r- 
arms of a leter, and at equal angles to the arm, are in equi¬ 
libria, they will be reciprocally proportional to the lengths of 
the arms to which they are applied. 

Let AB, dp (fig, 2,) be two levers in contact at AB, and Demonstrated, 
forming one straight line, ABC0. Bisect A B in /, and 
CD in and, from the extremities A, B, suspend equal 
weights m, m, and from the extremities C, D, equal weights \ 
n, n, sq that m :n =:CD.i A B. If the two levers are now snp- 
ported on the fulcra,/, p, they will both be in equilibria, and 
will foil form one straight line,‘the fulcrum /being loaded 
with a weights: 2 m, and the fulcrum p with a weight— 2 n. 

Let us now suppose the, extremities B, C, of the levers to 
adhere, and form one indexible line AD; and let an in¬ 
verted fulcrum F be placed at the point of junction. The 
equilibrium of the wbolewiilevidently continue, and the 
fulcra/, p, will be loaded as before. Remove the fulcra/, 
p, and substitute in their place the weights' 2 pi, 2 «, acting 
upwards, and equal to the load which they respectively sup¬ 
port: The equilibrium will still continue* Now', iustead of 
the force mactfog doqrnwarcjsatlB, substitute an equal and 
opposite force*ifV acting upwards at A, and instead of the # 
force 7i acting downwards at C, Substitute an equal and op- 

i ./ ■' posite 



2&i 


L^rrirna, 


Demonstrated. 
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posite force n, Acting upwards at D, and the equilibrium 
will fetili be preserved* , ; Bat tlie twp equai forces acting in: 
oppp^te directions at Jbe pajAfi A and D destroy each 
other; therefore welrave *4. forctfs'w acting at the extremity 
of the arm/F, in etf^rtfbrio wjflfe'A force 2 n, acting at the 
extremity of the am# F. ■ Bu^ aiucc, by the hypothesis* 
w:» as C0: A«»«$*/£jfconeJglfpi* AB, and fF* 


Jbave 2 F:/E# no analogy: 


one half :. T ., W , rv ,„ f . __ „ _^_ T „ ^„ rr „ P„ _ _ _ 

Which expresses,the fundamental property of the lever, 

* 1 >, <* * a * * • *■ ' | «| 

Lemma. Thao equal forces'aetinff at the tame point of the 
arm of the lever* Ondin directions which form equal angles 
with a perpendicular, drawn through that point of the am, 
wilt have equal tendencies to turn the User round its centre 
of motion* 

t a ^ < 1 ^ * • 1 ( 1 ' 

Let AB {fig. 3,} be a lever witli equal arms AF, FB. 
Through the points A» B, draw AD, BE, perpendicular to 
AB, and AP, Ap, BW, B tc, forming equal angles with the 
lines AD, BE. Produce PA to M. . Then,.equal forces 
acting in thp directions AP, B «c, will, he in eqnilibrio. But 
a force M equal to P, and acting in the direction AM, will 
counteract the force P, acting in the direction AB, or will 
have the same tendency to torn the lever round F ; and the 
force W, acting in the direction BW, will have the same 
tendency to turn the lever round F as the force M; conse¬ 
quently the. force W will have the saute tendency to turn the 
lever round F as the forceio." 

‘ •, , i}:K > . ' ' 


Prop. UI* 


Pro p. III, If a force acts m different directions at the same 
point in the arm tff a lever, its' tendency tofurn the lever 
round its centre qf motion v>iU be proportional to the perpen¬ 
diculars let fait from tfat centre on the lines of directum in 

which the force is applied. 4 . 

.. <q w M - V - 4 V » 

Demonstrated. Let AB, (6g,^») be the jever^nd 

■ * • forces BMjBm, wqfe.ypon .tb^point B, tu the direction • 

, 'of the lines 0Wp, 

■ to BM, Bn, aa| %|nihigi:$% sameKJiSgttv'with the IW 
PBw perpendicular, to- ABt»»' pro* 

, ( • duccd, dray the pc*j£n4i*«1afs4Y f Ap AK,Ad How, 
the side ATjizzAY , ang A Ay fc v^#i:cMUitipf thuaquality 
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of the triangles ABX, ABY ; and if M /, M X, he diawn 
perpendicular to B u, the triangles ABY, BM/, will be simi¬ 
lar. and also the triangles ABy, Bm A.: Hence we obtain 

AB* £Y=BM: B/, hnd 
AB : ; Ay=:BM : Bx 
Therefore, ixteq no, AY : A ftrB / : fix 
Complete the parallelograms’ BM ^ N,and B l, 
Bx will be respectively one half of the ifiaa&baW Bo, B v. 

Now let. two'equal forces BM, BN, Cct in these di¬ 
rections uponfhe lever at B, their joint force will here- 
presented, by the diagonal,Bo, and consequently one of the 
forces BM will be represented by B/=;| Bo. la the same 
manner, if, the two equal forces Bra, Bis, act upon the 
lever at B, their joint force will be represented by JB *>, and 
one of them, Bn, will be represented by B \zz £ B u. 
Consequently \he power of the two forces BM, Bm, to 
turn the lever roynd its centre of motion,, is represented 
by B /, B x, respectively; that is, the force BM is to 
the force B m as B/ is to Bx ; that is, 'as AY is to Ay, 
the perpendiculars let fall upon the lines of their di¬ 
rection. 


VIII. 

4 « _, « 

0» the Nature of these Meteors commonly catted Shooting 
Stars. In a Letter from JoHK Fahey, Senior, Esq . 

To WILLIAM NICHOLSON, Esq. 

SIR, , 1 

, , * - ' * s 

IN several Meteorological Reports of late, and particularly 
in ajetter from Mr. Thomas ,For«ter,at page 131 of your Shooting -tacs 
October number, the appearances usually* deuominat b * 

shooting stars are noticed, and treated ©f at being a phtno- wiit. eU'cmrai 
meuon connected with the electyic and other particular o[our at^ tJlf * 
state of our atmosphere, particularly ** clear dry weather mospLcre. 

11 and eusteilywitidg,” “ clear .frosty winter nights,” and Its*cfr.\rn^s< 

'« the clear intervals of showery westber^ Now these three ap. njrcri! L v r- 

■rtafet 


m 

a 



ON SHOOTING STARS. 


S8 6 

eessar? to our 
them. 


states of the air are best adapted, by its clearness, lor seeing 
the smaller stars and planets, or any small distant object by 
land ; and I wish particularly tp call the attention of your 
Meteorological Correspondent''’torNotice, ^whether the ab¬ 
sence of the twiligktj moon-light, &c» is not equally 'essential 
to seeing nuinbet^df the sniull mpidly shooting-stars; as,I 
certainly found to be, in a series of observations conti¬ 
nued for more tfiaft a year in 1800 and 1801, in conjunction 
with an*able friend at 6 miles distance; and whence it 
seemed ascertained, that these phenomeita kfe ocV'asioned by 


Probably they nn almost infinite number of satelHtufee, or very small 

ot'VbWhaifin! moons > constantly revolving Tound the Earth, in all possible 

finite number directions, and appearing only during the very short time 

move in all di- t j la t they dip into the upper part of the atmosphere each 

recnonsiound ^ r ‘ 

the Earth, time that they are in perigee : and that no step seems want- 

- mg in the degree of this dip into the atmosphere, and their 

consequent brightness, length, andslowness of courses, &c. 


from thf* sm at> between the smallest instantaneous shooting-stars, and the 
hugest ^ittvte- largest iqeteors, (such os that of August, 1783, alluded toby 
ors. your correspondent,) which throw off with explosions angu¬ 

lar fragments of. metallic and stony matters, that so fre¬ 
quently fall to the Eorth, as meteoric stones . The long 
trains or streaks of light, often mentioned as hft by meteors 
for some instaotsj will frequently be found mere optical de¬ 
ceptions, owing to the eye not following the meteor, bnt suf¬ 
fering it th cross the field of sight, where its impression is 
left, on Itnown optical principles. 


■ Hoping, to see this important class of phenomena more 
closely arid extensively investigated than they hitherto have 

IW’ •-.* 

, Iremain, Sir, 

Vour obedient humble Servant, 

JOHN FAftEV, Sen. 

_ V. 1 f * ' % 1 }■ * • 4 lf£' 

* typper C&a& y $tttet» tVestmmstet, ■ 

' 'sd&gtiftBHs > ■ 
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IX. 

. , Vj * » ^ 

On the Causes of the JXetap of the Timber jn Ships, and the 

Means of preventing it. Xn aLctterfrom a Correspondent. 

To \VM. NICHOLSON, Esq. 

SIR, ' ^ 

TTl-IE advantages that England derives from her marine, Shipping <>f 
whether considered as appertaining toeoinmeree or defence, P rea! import* 
are too well known to -need any comment j whatever then country 
will contribute either to the safety or durability of the navy 
becomes a matter of great public importance. 

The grand cause of the decay of the timber employed in Cnu^ of th* 
building of ships is the decomposition of its substances by 
putrefaction, which is occasioned by moisture. This pre¬ 
cautions and management may retard, but not prevent; 
but a secondary one, the dry rot, may, I think, be both pre¬ 
vented and eradicated. 

The dry rot, as it is. usually called, proceeds from the ,p y rol 
growth of a parasitical plant, named by botanists boletus known m very 
lachrymans , which belongs to the class of cryptogatniu. Its ancjem tlln ^' 
injurious tendency is mentioned as far back as history will 
carry us, and the appearance and ravages are particularly 
poiuted out in the Bible*. The cure there directed is, to Remeflfc 
remove the materials injured; and, if this did not stop the <t» 
disease, the bouse was fazed, and the entire articles of which 
it was composed takfn without the city. In latter times an 
equally effectual but more easy remedy has been applied in 
buildings, where tins plant bas taken root; that of causing 
a circulation of air in the parts affe&ed; but this cannot be 
introduced in the fabrics of which we are now treating. * 

The fatal tendency of the dry-rot in ships cannot be minjurious- 
pointed out in a more forcible way, than it is in the memoirs to ^ 
of Pepys, who was secretary to the Admiralty during the " avy OTmcr,ft 
reigns of Charles the 2nd, and * James the 2nd. At that 
time a commission was formed tp inquire into the state of 


the 


* Levitan, Clip. 14. 
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„ the navy, by which it appeal, that there were thirty ships, 
cbHcd ntw ships, which, aslbe observes, “ tor want of pro- 
>k per care fn ^attention, h«$. toadstools growing in their 
“ holds t$i bfgas his .fists, atw so complete a state of 

** decay, that Sotbepf the pUnk^/i^- dropped from their 
“ sides.’* From ^at tip:it' tb the pres«it, tbfeevil has m 

■_'jUtii '.sl ' ' . , _t "jl '• ’ ... 


A'urmpti to 
remedy it 


by salt 


ni at present, spine Bhipsredkfitly launched' botfi jui 

possible inquiry astoUhe causes of the gfirwtl^J&f this fuiiw 
gus, and its prevention. Several means haVe been tried to 
prevent its vegetating, many of which might have answered 
tlm purpose, had they not beerf found tp introduce evils as 
great as that which they pretended to cure. Among the 
most prominent, was the mode practised on the timbers of 
many .ships, between the years 176$ qnd 1773, by saturat¬ 
ing them with eomtnorfsalt.; but this was found to cause a 
rapid corrosion in ihe iron fastenings, and the ships were 
(between decks) in a continual state of damp vapour. Man- 
die, found in thi mines in Devonshire, has' been lately em- 
and m and la ployed, in fusion, to eradicate the vegetation, and prevent 
its future growth j bqt time is required to prove its- efficacy. 

Id the common mode of constructing ships there are seve¬ 
ral causes, which promote the growth of fungi. The accu¬ 
mulation andeonseqiient fermentation of materials not .suf¬ 
ficiently seasoned, divested too Of a free circulation of air, 
and permitting sap to reuaoin on the edges of the frames, 
generate carbonic add gas to. tbfe prigudijee of the timber, 
and whi dr promotes tho growth of &R boletus. Mr. Hum¬ 
boldt has found ‘by. expenhieh4», r that eightor ten hun¬ 
dredths-af dire air of the atmos- 
phere,'rendered it extremelytH for vegetation tjShd that the 
air in.roiqes, aod other ^ul^erran^Ou^ passag^ found in 
this rtat%whicb k ftivo^mbln. tf the jj&oi&of all 

plaoU'Of the, ia the 

opening} h^twotjp4b» timbers of ships ohiteted with the dry 
rot has' b«Ssm to ijm precieelywhat Mr.' Humboldt 

rt " 1 ’? ;'V ^ 

" The ^eaus^lhftlPir^psa to plevent or bnre this evil, are 
twofold: charring the whole i|frfkces of the timbers, and 
*** " the 


Production of 
carbonic acid 
gtis injurious* 


Means pro¬ 
posed to pro. 



ON PREVENTING THE DECAY Qt SHIPS. 


2 ® 


the inner surfueesof £!>c planks, of which the ships ate com- ™ nt J‘ T cure 
posed; ilud causing some slight deviations to be marie in the ^ harr - np tl ‘ e 
modes practised in buildin^thetp. I do not pretend to ori- surface of the 
ginality, when I reoommca^dbarri'ng Of timber, either to tunber ‘ > 
add to its durability, or wjjNtent the growth, m parasitical y ca , 
plants; for the eKperienceri^ages has proved^ the incorrup¬ 
tibility of charcoal, whether juried icr the caiftb# or Exposed 
to the action of air or water* Tb* beam s tif -'the theatre of Proofs of its 
Herculaneum, Whicbwere reduced to thisptate by lavuj.^*^.”^”" 
were found, aftef a period of 1 iienrly ,Eighteen centuries, to durable, 
be perfect. The piles, supposed to have been driven into 
the earth by order of Julius Caesar, when he forded the 
Thames at Cowey Stakes, near .Shipperton, were charred, 
and, when recently taken up, found in a complete state, 
free from decay ! Among many other instances, that way 
be adduced, the practice, almost universally* adopted, of 
burning the ends of posts to be put into the ground, to pre¬ 
vent premature dissolution, may be added,** An additional 
proof of the efficacy of this recommendation ; and makes 11 s 
lament, that it has not.been generally introduced in fabrics, 
where so much timber, labour, and money, have been ex¬ 
pended ; and the hopes and expectations of government or 
, individuals frequently disappointed, by their rapid decay. 

. There are several other advantages, that will be obtained Other advan- 
by burning the surfaces of timber. Hats, which are so de* laees froni **' 
structive to ships, will not touch charcoal; nor will the 
white ants and cockroaches, .sa cornmon in the Indies,'com¬ 
mit their depredations oh substances so* prepared. If far¬ 
ther evidence of its utility, when employed only on a small 
scale, be necessary, the durability of the Royal William, instances of 
the flag ship at ^pithead, which wa* built in the year 1719, l ] ,e of 
ana the pmnks only were burned on their inner surfaces, plication m 
would be sufficient" to prove its efficacy when practised on sh ‘ iJS ' 

* I am inclined to think, thatthe writer i» mistaken here $*and that the 
practice is very far &*m baingeveft almost generally, adopted. I remem¬ 
ber « year or two agospeakiajf^tfit to a carpenter, wbowas putting down 

* '"£* ML v « j w ■ 

some, posts j and he ohsetvccBpMt it would make then laSt'tO^,Mig,an 
object they never had in view, inv parish f ,work. He tatted, 4hai they 
sometimes charred the wads of posts, or more them in J 

tar, for a pi irate customer, if he particularly desired it”. C. 
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,i^ v »>«$/. ,#»PS* Qf>te, yearn tbe^nds of ships’, beapw ba*e been 
i* *■' rjharred, and t\ve sound state, vn^hiqh they are uory found 

has justified und esta^li^ijedlbej^aetiee. Indeed, ,«ll sub- 
stances, 


, o( fire, htiye been 

proved to be ufifavourable to’lbe*K<wth of toe boletus Inch* ' 
ry mans £ (or, whife^one has bjaep ^pidjy destroyed by it* 
well W nearly the 

.; ' j • 

V’tmihe , Tbe^^efi£«^^r^W®4 P*# bj&tbeiro- 
™ilutes° ak> P^ ved ^ $ %r»col;(n^ bn4^ore,by^be,i^pr^^d num- 
hdv? fepcn em> hers of our fleets has obliged this country, to . have recourse 
chtefl^* )iae t0 woodgfown ,y» other stytps^, The priod,pal ‘ that have 
/ p»n e * keen iutrod nc*^ in aid, p£ oak are, the varieties u>( American 
pine: it becomes tbereforf: of some importance to inquire, 1 
ritcii pmc ge- which sort of this timber, is the most durable, and which ■ 
bf™ ,ly dtir ** * the soopegt, destroyed by,vegetation, Pitch pine has been 
» used by all ont^on&^o, theconstruction of ships, and appears' 
hn* the soon- to be very superior to every .other species for general dura- 
^.bilityj but thts wood is the soapest destroyed fajjffaugh 518 
, these plants are nourished by the great quantity of rcfin 
coutuined in its numerous celts. I have lately seen some 
pitch pine pbmfc. of 7 inches in thickness completely de¬ 
composed ; and, when cut open, the boletus was found to be 
V«rv impro* ? vegetal ngio,ev*ny part of it, butprincipally in the cells 
flaiV^ Uee " which were originally filled with resin. This proves how 
improper it w»|Jt, be toemploy i( as treeaail fastenings, on 
jvhioh the .strettgth pn$ wtfetyof ships so muqb depend. 

, Pitch,pige slmnld not be cox*? 16 ^ w*.th paint, as the pores of 
the wood ;$£< jfe&f: expansion of the 

• '* M 1 ' ■* 1 ■ t " , , ,1 ** %• 


Pkcljr pine 
ilionld not be 
puisted, • 


resin preyeo^l, tyy ^ich, rpsftijMthe. ligneous cells are 



. which ^re pot^nhke^the contained 


n t imper- 

by 

in, the Trans* 


,$t tba w $ e <jpe 

, ... 

actions of the Bath and West of England Societies, might 

A '' > '$?id -b^^ea^I of roll brimstone, 3 
’ ^wu*#** Pi*, t 4 ®®'k^rveesbi' bfee* wak r : bolt'them together, and lay 


them ou while hot. fSee Journal, vofc iXfX, p. 337.J 


be 
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be introduced also for this purpose with success. White Whitewaihing 
wash orlWe wtiterto bfetfsed between decks is much to ^r*mmcndo dj 
be preferred to paint, both oh account of its , cheapness 
and cleansing qualities, as it is detrimental to Vege- * 

tation. ' , * •' • *»■ ‘ 

Instead of the Frames ofa ship being converted to' their Alterations 
‘proper shape for some months before they ate put up, and proposed in 
afterward standing on a slip a year to season, as is now the building slaps. 
Usual practice ; I Would recommend, that, they should be 
converted,and remain, together with the planks, in that, 
state (under cover Where there shall be a free circulation of 
air} for two years, then charred, put up, and the planking 
immediately begun; commencing operations from, within 
board, by which means chips and dirt will not accumulate 
between the timbers; care being taken, that the holes be 
not bored too near the seams in the outboard plank. Holes 
should be bored, but no treenails driven till within a short 
time of the .ship's being launched; this will both convey air 
within board, and carry off the vegetable juices, if any re¬ 
main in the interior of the timbers. The planks could be 
kept in their places by the usual butt bolts, and some cop¬ 
per nails, or smalt bolts ragged, being drhren at interme¬ 
diate spaces! This too would strengthen the ship, as me¬ 
tal he fasteningaare always to be preferred; in the Wales and 
bottom, to trevfcaiIs. „ ■ 

■ An objection may be made to the bringing round thick Remarks on 
planks in the bow of a ship by burning, rather, than the 
usual practice of boiling them in a kiln, on account of , 
breaking their fibres. Although I do not see, that any dif¬ 
ficulty can exist in the former method, as it ia the usual 
practice of the French; yet, if any should occur on trial, 
and boiling them be considered absolutely necessary, vege¬ 
tation may. be prevented by dissolving some green vitriol in 
the wafer, and afterward fixing it in the wood by a weak 
alkali*. " The method approved of by many judicious ship¬ 
wrights, and constantly practised by the Dutch;, that of 


* Absolution of alum might also be tried—[1 should ajgfiohend any sa¬ 
line impregnation of tine planks would prove ipiec^p.lfr the copper- 
sheathing and fastenings. C.} 
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m two wafj. 


, on protesting the decay Of ships. 

sawing the thick planks, that are to he much bent, into two 
parts, might also be employed for this purpose. If a doubt 
should exist of the efficacy ofwQnjl, prepared in these several 
ways to'prevent the dry rot,, spjpwens might be placed in 
a ship almost destroyed thereby, such a one as l recollect to 
have seen at Woolwich about 1.1 years since, which was in so 
bad a,state, that the decks sunk with a man’s weight, and 
the orange and brown coloured fungi were hanguig in the 
shape of inverted cones from deck to deck. A few months 
•trial of wood put into a ship so infected would prove the ef¬ 
ficacy of either mode of preparation. 

Exsiccation of timber in an oven, as recommended by 
I'ourcroy, is also likely to add considerably to its dura¬ 
bility. 

One farther precaution is necessary. After a ship is built, 
riie should lie at least six months m ordinary, with her 
hatchways covered to prevent the admission of rain water I 
some plonks should be removed in the ceiling, and above the 
waterways of the'several deck-;; and fires constantly kept in 
stoves, placed in the hold, and on the decks; by which 
means the moisture, that the charcoal may have attracted, 
will be dissipated, and the durability of the fabric insured. 

Having stated these general circumstance . with a view to 
prevent evils,- which yearly exist to a great extent in the 
navy;.! trust i,t will be the means of calling forth the 
opinions knd abilities of those, whose minds have been 
directed, .or whose occupations may lead them, to a consi¬ 
deration of this important subject. 

I am, &c. &c. 

Uth of November t ISU. - NAUTICUS. 


■; ' X. 

On the Art of Outing. Metals with Phtin *: Mr , 

- < Gt ytdn-Mweau , * 

T 'Sf^ , * , ’ ' ‘V /* J * \ f 

HE application %f platima on othet metals less valuable, 
to prevent t$f#r oxidation, may be considered under two 
points of v’^po^as two different arts. 'The first of these 

* .Ann. de Chim, vol, L&XVU, p. 297. 



CUff ItfOATIKCr SiETAtS WITH FtATINA. * 

may be called plntlnmg \jplatinure), as we say gildibg, sil¬ 
vering : the other plating, a term appropriated by custom to 
a less superficial application^"requiring a different process. t 

Platining may be exe^^esd'like gilding, either by the in- Th.it of 
tervention of mercury,.of/by means of a solution of muriate wa ^ hltl S- 
of plotinu in ether. ’ ; .. 

1. f long ago made known the possibility of forth) ng an By means of 
amalgam of platinu, and described the projpefcses For obtain- aniSl, 8 a,n * 
ing it*. Mr. Proust, in a letter addressed to Mr. Vau- hy* 
queliivinserted in the Ann. dc Chim. ptuviose, an. H Pioa-t, 
[February, 1904], has said, that “ hot mercury poured on 
the spongy substance remaining after the calcination of 
ammoniacal muriate of platina, dissolves it perfectly ; and - * 
the result is a fatty amalgam, that jloes not grow hard by 
keeping, and spreads well on, copper, gold, or silver; so 
that it might facilitate the plating of the former.” 

From the note following this passage it appears, that Tourcroy and 
Messrs. Foureroy and Vaiujuelin aFo accomplished this Vauquelm, 
amalgamation by the same process; that they even effected 
it without heat, and that, after having remained fluid for 
iome time, it became very solid ; an effect that might be 
celerated by the application of a gentle heat. 

Lastly, Mr. Hatchett published in Nicholson’s Journal amt Count 
for October, 1804, a Letter, in which Conrit Mussin ^^kin. 
Ponshkin gave him the particulars of the processes of amal¬ 
gamation, by means of which he rendered platina perfectly 
malleable. 

* At present therefore we cannot question the union of 
phi tin u with mercury by means of simple processes, not 
expensive, and producing a suitable consistency Tor a soljd 
application of the fixed metal: but it does not appear, that 
too processes of this new art have hitherto been published 
[in France] with any details ; I shall therefore make known 
those described by Mr, Trommsdorff in the 7th vol. of his * 

Journal, from the cwmrtiuhiCation of Mr, Straussf. 

* *.. * a * > # 

* Ann. 4e Chim. January 1798,” vol. XXV, p, 14, and fob 
t See a ho Thct^UouVJournal*. vol IX. [As tb|; aeemirrt’ that fol¬ 
lows In the text iff the same with that ifftvea atp.^O^Pof 'the will. Of the • 

Journal quoted !jy -Mr, Guytou-Morveau, it it omitted here as unneV . 

■/.-Ear j. t*.] 
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II. Another kifnduf plntthiHg’ *^ 
ly adopted to si milar wolfks Of’poSshed steel " ,roB -*° 
rent their rusting/is fhat'tthvAireentt'. **<* the appheauon■• 
of platihi to their aorfitce^y t^pf « hen ^ 

mnfUtlc^a ^pHorlSrti".*^*^. 

h^ditshil^Hopther, : „f ; 

,m " l bted Lewis mMi tU plain* would not form 

this union. Mr. Stodart supposes, that, tf he d. » 

the decomposition of muriate of ptattna tar mem., of ether, 
it Ka , probably becaose hie platina was tmpure i and he ha. 

published it. IBchoWa Wnal* the pwceaa that sue- 
ceeded inhis habds. 


Coating with 
plating. 


Tried with 
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Of plating or cuing with platina.. 

From what has been said it appears, that the art of pla- 
Jog is nat more difficult than gilding, and that ,,,« 

b.ve 8 aeatl, the same **«*■«• TT"'.X sl»e 

nromisioe the same durability, as that wmci. » 
nuLr 8 t»rttcuiarly with respect to vessels and mstru, 

■ SR&* .» of «rc, ft .o. hemg 

■*** •*»«- *>* ** 

which was etren me fifteen 'jesrt- ago by Professor Clnr 
S? -e , * clin W’lerehe firet introduced 

baueau, oolri,return 

t >w . ^^2. «tVn»HWtoir*in tUe teJiiii omitted for the same 
ref Kif«s in thSecedtef c } .tf;> w* ;• 

; t BeiaentosdeCienrias neturslcR, &e. Madrid 1790. 



4C3H0N OF YElGtiiTmE POISONS, „ • QQ$ 

This. vessel, 75 mil. [2*951 inch.] long, by 52 [2*046 10 J 
broad, and J4 [0*551 in.] deep, is made pf copper, plated 
in the inside with platina.,, 'Jj&e thickuesa of its edge* is 
0*78 mil. [0*3 ol a line]; jtwpigbs 345*05 dec. [532*95 gr*.]; 
and its specific gravity *44. 

As the metals here are only in juxtaposition, which can 
neither increase nor diajm^h their densely, their respective 
proportions may hfr determined with prepi^on from their 
specific gravity; and if we estimate that of platiua at 21, 
and that of copper at 8*b7, we shall find by calculation, that 
the vessel is composed of 

<’upper.. 66 

Platina.*••.0.234. 

Thus the plating metal is a little more than a fifth, or in 
the mo9t Usual proportion of silver plating, the durability of 
which is established by use; though the properties of tins 
metal in resisting the actions of heat and saline substance* 
arc very inferior to those of plutiua. 


XI. 

Experiments and Observations on the different Modes in 
which Death is produced by certain vegetable Poisons ; By 
B. C. Beodie, Esq . F. R. S, Communicated by the 
Society for promoting the Knowledge of Animal Che¬ 
mistry.* 

1.TtIE following experiments were instituted with a view Object of the 
to ascertain, in what manner certain substances act on'the following tx- 
animal system, so as to occasion death, independently ot * Jtmlienliyl i 
mechanical injury. I was led to the inquiry, from the sub¬ 
ject of it appearing to be of considerable interest and im¬ 
portance, and from a hope, that, in the present improved 
state of physiological knowledge, we might be enabled to ar¬ 
rive at some more satisfactory conclusions, than had been 
deduced from any former observations. 

The substances, whitli act as poisons when applied to the Confine <1 to 
animal body, are very numerous. In the experiments, v,J s p,AbIu 
which I have hitherto made, 1 have employed vegetable pen- l °^ oa " 

* Philos. Trans, fin IS It, p 17 S. * 
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*£Wdrtt t>» TBOEViflB&S POI50WS. . 

sons only. Of-thepe I have selected such, as ate my active 
end certain in producing their effect?, beUcviup; that,- on this 
account,*, the exact nature »ff*tjllj>*e effects would be more 
readily ascertained: The . objects, which I have 

kept in view, have beeh to de*<|$bhae, oh which of th^vitai 
organs the poison employed Exercises its primary in*, 
^flwendei and,though- what medmtn that organ becomes 
affected,. 1 have also endeavoured* toiarefertein Jay. what 
intfrnk the faritf : Chu6eq nei*Cc» %£ Mwsre prisons may he- pre¬ 
vented. With some of the cohehHMrms> *whfe1t I have visa- 
lured "to draw, so far as I know, vte wtere not before ac¬ 
quainted ; and others of theth, though no* tkttirely tw?w, hod 
not been previously ^established by satisfactory expe¬ 
riments. ’ ■ ■ •.<V ■ - " . ’ , : ■ 

I shall relate first those experiments in which poisons 
r were applied internally# that is to the mucous' roeiwUmnes of 
the tongue or alimentary, canal, ami afterward those’, in 
'which poisons were applied to wounded surfaces, 

• i 

1 ” * 1 * v S i» * 1 * 

IT. Experiments with Poisons applied to the Twgue or ali¬ 
mentary Canal. 


1Experiments with Alcohol* >- * 

When spirits are token into the- stomach, in a certain 
quantity, they produce that kipyf jpff deliri am, which consti¬ 
tutes intoxication: when takes!'jjn s .a larger quantity, it is 
welljsoowa, that they destroy life ^Ijqget her, unci, this in the 
course of a very short space «*$ jfhjne. .Intoxication is a 
derangement ; of the functions of the miod i ending these are 
in some way connected with those oftbe bftiub it seems 
probable, that it’ijp'by acting this/rrgnq, that spirits', 
when taken into the stomach,, qccasion deatlc. ip order to 
aficertaimho)# far this* conclusion is just, ^jna^plbe follow¬ 
ing expewmfnte*, * * .' , ^ 


♦‘Tam E. Nl Bsik^pft^r^U asjiritaiice hi many of 

i ho ek{4edm%^ijfi' ■ which l am ‘illosietoifetttf; v Mr -W: Brarde lent-me 
bigassistance ift/,<be : greater - part '«f-*tlwre’-Whk&'w<irfcmade, -1 have 
bei*n farther -aslfemd by Mr. Broughton,-and. Mr JR. 
Cfateombe, and by several oilier gdntlefucn. 


' . Experiment 



inmost py Nisons* . 

, ■> 

Experiment U I poured. two. drachnjs of proof ppjrift Experiment-!. 
down the. oesophagus of a «#t. Instantly he struggled vio¬ 
lently the® lay on, one sidj^perfectly motionless and insen¬ 
sible; the .breathing and stertorous, and the > 

pulsation* of the frequent. H>* continued 

in this state for sev^dfe#%kt minutes; then-hegen to reco¬ 
ver; the respirations lJfeame easier,' and presently hestpod 
up, and was-able-to ?yfdk. ' . . <* 

£xp. 2, I injected an ounce and a.lud$$if proof spirits Experiment % 
into the fttohpacb. of a large full-grown rabbit, by means of * 
an elastic gum tube passed down the msopbagus. The 
same symptoms took place as in, the last experiment; but 
the animal did not begin to recover from the state of insensi¬ 
bility, until forty minutes had elapsed from the time of the 
injection. , * . 

Exp% 3. Sev^D drachma .of proof spirits wer<? injected Experiment 3* 
into the stapmeb pf a younger rabbit. • Tjro .minutes, after¬ 
ward, he evidently was affected by the spirits, and in three 
minutes more he lay on one side motionless and insensible. 

The pupils pf the eyes were perfectly dilated; there were oc¬ 
casional slight convulsive motions of the extremities; the 
respiration was laborious, it was gradually performed at 
longer and longer intervals, undat the.end of an hour and 
.fifteen minutes had entirely ceased. Two minutes after the 
animal was apparently-dead, I opened into the thorax, and 
found the heart acting with moderate force and frequency, 
circulating dark coloured blood. I introduced a tube into 
the trachea, and produced artificial respiration by inflating 
th 2 lungs, and found that by these means the action of the 
heart might be kept up to the natural standard, as in an 
animal front' whom the bead is removed. 

Exp. 4. 1 injected into the stomach of a rabbit two Experiment 
ounces of- proof spirits! The injection was scarcely com¬ 
pleted, when the aiiimal became perfectly insensible* Pre¬ 
cisely the same symptom* took place as in the last ex peri- 
• ment; and at tlre .ehi^ hi* twenty-fern* minutes, from the 
time of the injection, ^ rabbit w ^ 8t apparenilydead ; but 
mi examining the thorax the heart wqa found sUll.acting, as 
in tbe last experiment. ■* • 
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f ’It hat been shown by Mr* Bichat, ami the observation has 
been confirmed by some experiments, which i hate lately 
Imd the honour of commnideut&tg to tliis s learned Society?,^' 
that the btatn is not dired^j w^i ^&ry to the actionof the* 
heart; and that, when the the*brain anodes troy* ‘ 

ed» the heurteontihues to eohti^ct^^'aom'e tint e afterward,’ 
and then ceases only in the 1 suspension of 

respiratron, •’ivhioh i$ timlet^tbeiiiftHeii<«»ofthel/raiU. '<* 

.jtwQiffl af»|^at fromthe expertUienWwhich Tlmve justs 
detailed, that the symptonSs/producedby «large quantity* 
of spirits taken into the stomach, arise'^entirety from disv: 
turbancr of the functions of the brain. s -Tbe^coiPplete in-'' 
sensibility to 'external' * iritpressfcins; the diliTfation of the 
pupils of the eyes, and the loss of motibn, jndieatti, that the 
functions of this brjjan are suspended; fespfttitictfi, which id' 
under its influence, is ill performed, and-at last altogether 
reuses; while the heart, to the action of which the brain is 
not directly necessary, continues to contract,^circulating 
dark coloured Wood for some time-afterward*.; 

* There is a striking analogy between the symptoms arising 
from spirits taken internally* and those produced by inju¬ 
ries of the brain. ( * j< 

Concussion of the brain* which may be considered as the 
slightest degree of injury, occasions a state of mind resem¬ 
bling intoxication; and the resemblance in some jnstances 
is so complete, that the most accurate observer cannot form 
a diagnosis, except , from the history, of the case. Pressure 
on the brain, which is a more severe? injury than concussion, 
produces loss. of (notion, insensibility, dilatation of the. 
pupils; respiration becomes laboured qp^ stertorous, is per¬ 
formed at long intervals, and at lasl altpg^th.er ceases, and 
the patient dies. ^ ' ~ '/• . • 

It forms an interesting matter, of inqii|rj- ?i whetherspirits, 
wbentaken into the Stomach, produce their effects on the 
brain by being absorbed into the circulatian, or in conse¬ 
quence of .the sympairfiy, that exists Mtween these organs by 
means of the,nerves. The following circumstances lead me 

. r ! • . v-'V, • > •;•.'*£ p ,; i«- />'* :,<;* , * \ 

to conclude, $put they act in the last of these two ways, 

. * 7 l-t 


’See,vol. XXIX, ^3^9. 


1. In 
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1. ln< experiments where, animals have Kee#;.killed by the Mo»t probably 
injection of spirits,into the stomach, i have found this organ latWr * 
to hear the marks of great jjg$ftina*ajtion, hqt .never found 
any preternatural appearanc^ber ip t hub,rain. 2. The 
effects of spirits taken intolhftstomach in. tkf last experi¬ 
ment werfi.so inBtamaiiecMj«,that it appears itppoowble that 
absorption < should have taken plareb^fpre tbpy- were pro- 
duced. $U Ai person who isintpxiqftted, frequently becomes 
suddenly ciober/after vomidngu 4.1ft tlflr^perimertts, 
which X have just eclated) fmijtpd tincture of rhubarb with 
the spirits, knowmgfroni tbe experiroeritsof Mr.lloine and 
Mr. William Braude, that this, when absorbed into the-cir- 
culation, was readily *eparat«d fronj, the blood by ihe.kid-, 
neys, and that very, small quantities might be ^detected in 
the urine by the addition of potash; but, though X never 
failed to fln&anhne wi the bladder, I never detected rhubarb 
ill it . - j 

The including the termination of the thoracic duct in a 
ligature does not prevent spirits, when taken into the sto¬ 
mach, from producing their usual effects ott the nervous 
system; but subsequent observations, which'Mr. Home has 
already communicated to this Society*, have shown, that no 
conclusion can be drown from this experiment* 

That a poison nifty affect a distant organ, through the Apowonmay 

r „ i * .... , ,r . act without 

medium of the nerves, without entering the circulation, is entering the 

proved by the well-kuowh circumstance of‘solution of the circulatl on. 

extract of belladonna, when applied tothe tunica conjunctiva 

pf the eye, occasioning dilatation of the pupil of the same 

eye, though no other |ifti#bf the System is affected. 

It has been formerly Opposed by Dr. Mead and other Supposed c*. 

physiologists, that« poiion rinay proddee death by acting on 

the extieiuities of thp nerves of the stomach and intestines, this way. 

Without being absorbed into the circulation. That it should 

by these means be capable pf affecting the brain is hojt t o be 

wondered at, 1 when weconsidef the numerous and'various 

sympathies between thif prgan aqjd the alimentary canal, 

evidently independeut of any bth& communication than the 

*»ervf?. :p . 

i " 

* See p,17S, of our present vo!. % ; 

* ' - Experiments 
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Experiments pith the Essential Oil nf Bitter Almond **. 

Experiment fu One drop of the essential oil of bitter 
almonds yvas Applied t>f a you rig eat. She Was 


iotiit;.meat 5. instantly seized •wbh vinf^^^PnvokrorU; then lay on die 


side;motionless, insensible. 


ting iua. hurried manner'; 


»h e$S] n ratio tf tr be ca me lahou red, took place at longer and 
lOngef internals,. And atthe end of 'five minutes, froth tfae 

te nnisnn. luivl 0V1tip4.lv r>piis|j^- and the‘nfiii- 


opplicatioft^|the poison, Ttaril entirely ceiised, and the'ani¬ 
mal was apparently dead ; but, on opening the thorax; the 
, heart was found acting regularly: eighty times in a minute, 
circulating dark coloured blood, and it continued to act for 
six or seven minutes afterward. 

Experiment 6: > Exp. 6. I infected' into the Tectum of a cat half an 
ounce of water, with two drops of the essential oil. In’two 
minutes afterward, he was affected with symptoms similar 
to those, which occurred in the last experimentand at the 
end of five minutes, from the injection of the poison, he was 
apparently ckaii. Two minutes after apparent death, the 
heart was found acting eighty times iu a minute. On dis- 
‘ section, no preternatural appearances were i >und either in 
the internal raembraStteof the rectum, or the brain. 
u> act The symptoms produced by this poison, and the 1 circum- 
cothefaiam. s t aftC€ 0 f the heart continuing to contract after apparent 
death, lead to the conclusion, that it occasions death by 
disturbirig the functions of the braih* 

Effects of a While engaged in these last experiments, I dipped the 
toihe autWs ^unt end of a probe into the essential oil, and applied it to 
my’tongue, meaning to-taste it; And having no suspicion, 
that so small a quantity could produce' any of its specific 
effects on the «emrtir system" ;‘but Scarcely hadl applied it, 
when 1 experienced a very remarkable and unpleasant sen¬ 
sation, which 1 referred chiefly ttf this epigastric'region, but 
.the.exact nature of which I cannot describe, because I 
knn# s nothing 'precisely similar' to itl At the same time 
there Was^a sense of weakness'brrtiy ? Umbs,*as if l had not 


tcrague 


C 


, * Thee|is|fOtiaI oil of fitter alpiond* 4o^S; po^ppcqir.to differ from the 
. essential oil ©f laurel. I was furnished with a quantiry of it^first A by my 
fhiafll ^Mr. TTOIanJ brands, and afterward hy l&K ^ooke of Southamp- 
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the command of my muscles* and I thought that I *«»* 
about to full. However, these sensations Were momentary* 
and i experienced no inconvenience whatever afterward. 

I afterward applied a ^uantity of the essen- * 

tial oil tq my tongue without experiencing 

from it any disagreeable eflf^Y but an applying a larger 
quantity, { was affected with the siting momentary sensations 
as in the former instance, and there was a- recurrence of 

- * . . S 1 ‘ 1 ' * ' f* ^5*' % * , 

them in three Or four secondaafter tibe first »t|fck had sub¬ 
sided. , jtg}, 

..From the instantaneousness, with which the efFtpls are Ax *;~ 

* r ( t ,• i f ' ^ tin* incdoiciCw 

produced ; and from its octing .more speedily When applied ^ u ^ :r - . 
to the tongue* than when injected into the intestine, though 
the latter presents £ better absorbing surface; we may con¬ 
clude, that.this poison acts on the brain through the medium 
of the nerves* without being absorbed into the circulation. 


Experiment with the Juke of the Leaves of Aconili. 

' • ' ‘ X . ' '■ 

Exp. 7. An ounce of this juice.was injected into the rec- Effecls ^ . tjjr 

tutn of a cat. ‘ Three minutes afterward he voided what ap- juice of 
peared to ,be nearly the whole of the injection; he then JJaJeitoeiaT. 
stood for some minutes perfectly motionless, with his legs 
drawn together; at the end of nine <ninute§* from the time 
of the injection, he retebed and vomited ; then attempted 
to walk* but filtered and .fell at every step* as if from gid¬ 
diness. At the end of thirteen miwpes, he lay on one 4de 
insensible* motionless*, except .some alight convulsive mo¬ 
tions of the limbs. The, respiration became slow and la¬ 


boured ; and at forty-seven minutes from the time of the 
injection* lie was apparently dead.. One minute and a half 
afterward* the, heart, was Mud contracting regularly one 
hundred times in a minute. - , , «. 

It appears from thi* experiment* that the juice of aco- It acl .... , 
nite, when injected into the intestine, occasions death -by tmnlar w*j, 
destroying the functions of .the brain. From, the analogy 
of ether poisons, it. is rendered probable, that it acta an th^ 


brain through the medium of the nerves, without being ab¬ 
sorbed ifjto the crrculatibo. This opinion is c^fihned by 
the following circumstance; if a small quant^|of the leaf Effects of 
of aconite is chewed, it occasions- a remarkable sense 


numbness 
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< nnmhnesi of the lips and gums* which does not-Subside for 
two or three hours. . 

4 

, Experiment? tcirfhlkejflfiisiqn of Tobacco . 

r*r. 't* of to* Exp, 8. Four ounce*ofiblbstGn of tobacco were hijeefed 

Fx^.mentt. the rectum' df a dog^ Four lhindtes afterward be 
retched, hut did not vomit f-ftmfhen became faint, and lay 
motionless on Onoside; at the end of dine minutes from the 
time of the injection, the heart corrid not be feh; he gasped 
for breath at" long intervals: and *in another minute there 
was no appearance whatever of life* f immediately laid 
open the cavities of ihe thorax and abdomen. The beau 
was much distended, nod had entirely ceased to contract; 
there was no peristaltic motion of the intestines. 

Experiment Exp. 9, An ounce of very strong infusion of tobatco was 
injected into the retitum of a cat. Symptoms were pro¬ 
duced similar to these, which occurred in the last experi¬ 
ment, and the animal died at the end of seven minutes from 
the time of the injection. On opening the thorax immedi¬ 
ately after death, the heart was found extremely distended, 
and to have entirely ceased acting, with the exception of a 
slight tremulous motion of the aiincles. 1 
Exp 10. Exp. 10, Three ounces of infusion of tobacco were in¬ 
jected into the rCctum of a dog. He was affected with 
symptoms similar to those tn the former experiments, and 
diyd at the end of ten(|bmutes.' On opening the thorax im¬ 
mediately after death, 1 found the heart much distended, 
and to have entirely ceased contracting. 

Exp. it. Exp. 11. Three ounces of infusion of tobacco were in¬ 

jected mto tHe rectum of a dig.' Immediately there took 
place tremulous coxtractwhs of the voluntary muscles. 
Five minutes afterward the injection was repealed in the 
same quantity. The dog then wafe sick, and threw np some 
*af the infusion, With other matter, from the stomach; he 
became feint, and died ten MrittUtes after the second injec¬ 
tion. Imtaedistely after respiration IxUl Ceased, I opened 
the thortXii sad' found the hem# extremely distended, and 
without any evident contraction," except of the appendix of 
the rightwhich every now and thed contracted in a 
slight degree. «I divided the pericardium oh llte right side. 

In 
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In consequence of the extreme distensioti~©f the hearty thi* 
could uot be done without irritating the fibres with the 
point of the scalpel. Immediately both auricles and ven* 
tricles began to contract Wilhbtmsidt'rabTt: force, so as to re¬ 
store the circulation. 4f^iJ^|d:i%spiration was produced, 
and the.circulation was kepjtup for more than half an hour, 
beyond which time jhe experiment was not continued. 

We may conclude from these experiments, that the effect It destroys ihe 
qaf the infusion of tobacco, when injected intqjhe intestine of of the 
Living animal, is to destroy.the action of low heart, stop- 
s ping the circulation and producing syncope; It appeared to 
me, that the action erf the heart ceased, even before the ani¬ 
mal bad ceased to respire; and this was confirmed by ano¬ 
ther experiment, jn which', in a dog killed by the infusion 
of tobacco, I found the cavities of,the left side of the heart 
to contain scarlet blood, while in those of the right side-the 
blood was dark coloured. This poison therefore differs ma¬ 
terially from alcohol, the essential oil of almonds, and the 
juice of acoi>ite r which have nodirect influence on the action 
of the heart. The infusion of tobacco renders the heart in¬ 
sensible to the stimulus of the blood, but ibdoes not altoge¬ 
ther destroy the power of muscular contraction, si nee the 
heart resumed its, action in one instance on the division of 
. the pericardium; and I have found, that tbe voluntary mus¬ 
cles of an animal killed by this poison areas readily stimu¬ 
lated to contract by tbe influence of the Voltaic battery,-as 
if it had been killed in any other manner. At the same and «f r!<„* 
time, however* that the infusion of tobacco destroys the ac- bPjlIl ‘ 
lion of the heart, it appears to destroy' also the functions of 
the brain, since these did not return in the last experiment; 

, although the circulation waa festered, and kept op by artifi¬ 
cial respiration. ' ■ : . V. •' 

Since there is no direct; ooinmuaica tion between the intes- its abiorptma 
tinal canal and the heart, 1 was at first induced to suppose, b J tbe b,(X j d 
that the latter becomes affected in oonseq nonce of the jnfti- qUeh lU1a 
sion being conveyed into the* blood by absorption. SoiDe 
circumstances in the following experiment have*since led 
me to doubt, whether this is .the case. k . v , > ; ,:a x . * 

Etp. 12 ., Irta dog, whose head was rm^^dfjkept tip Exp. n, 
the cireulation.jby meansofottificial resph'atioD^ntthe man¬ 
ner 
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tier already described in the account of some experiments, 
which I lately comraunifcabd to this Society. I then in¬ 
jected into the stomach and intestines nine ounces of infu¬ 
sion of tobacco. At the time of the injection, the body of 
the animal lay perfectly quiet and motionless on the table; 
the heart acted regularly one/b**bdrcd tunes in a minute* 
Ten minutes afterward the pbfi£ rose to one hundred and 
forty in a minute; the peristaltic motion of the intestines 
tfas much increased, and the voluntary muscles in ever f 
part of the body; were thrown into repeated and violent spas¬ 
modic action. The joint* of the extremities were alter¬ 
nately beat and extended; the muscles of the spine, abdo¬ 
men, and tail alternately relaxed and contracted, so as to 
turn the whole animal from one side to the other. I have 
observed, in other instances, spasmodic actions of. the mus¬ 
cles, where the circulation was kapt up by artificial respira¬ 
tion, after the removal of the head; but not at all to be 
compared, either in strength or frequency, with those, 
which took place on this oofesion. I made pressure on the 
abdominal aorta for more th$m a minute, so as to obstruct 
the circulation of the blood in the lower extremities; but 
the muscular contractions were not lesseued ih consequence. 
Half an hour after the injection of the infusion, the artificial 
Respiration was discontinued. The heart continued to act, 
circulating dark coloured blood; the muscular contractions 
continued, hut gradually diminished in strength atSd fre¬ 
quency. I tied a ligature round the vessels at the base of 
the heart, so as to stop the 1 circulation, nevertheless the 
miMcula r contractions still continued, though less frequent 
and forcible than before, and $bme minutes elapsed before 

they entirely ceased. , 

* * * 

In this experiment, the disposition td contraction in the 
muscles was very much increased* instead of being dimi¬ 
nished, as in those just related. If the infusion of tobacco 
influences the heart from being, absorbed into the blood, 
and thus coming into actual contact with its fibres, there is 
no evident reason, why the removal of the brain, and the em¬ 
ployment of artificial respiration, should occasion so mate¬ 
rial a diffafepre iri its effects. If the contractions of the vo- 
iuatery muscles had depended on the infusion circulating 

with 
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with 'the v &lbod, it is reasonable to suppose, that tfrfr pres¬ 
sure on the aorta Would hare occasioned some diminution of 
them, and that the com$le»*4jb$tructiofl of the circulation 
Would have cauSwHhedr^^ 

'’From these coiisid^ra^iS^M* 1 hKWwd* '*** the whole, Appears to act 
to believe, thaMhd iofoai^^foba<w/^ttffl» ii»jected into 
the intestines, influences tfSf%ewt medium of 

the nervous systems hut 1 tftdre'judt be&iwddc to devise any 
experiment, by r which ^hd\jf?ith W fftRsej^lC this Opinion 
fbight 'be pnthte^bbdtM jfff , ■ :? < 

It appears temafkabte, 'that the fetaMi^^p^onS^teni, affecting it 
although' pot Accessary ‘ to t the acti^ bl^^e heart, should, 
while uhdferthe influence of-the infjuaibn 6f tobacco, be ca¬ 
pable of influencing this wgan so os to stop its action; but 
this is Walbgtrus to what we see occtrr in consequence of vio¬ 
lent'emotibus of the inlWd. Those slates, of, thd nervous 
system, which nccorWpany the passions of joy, fear, or anger, 
when exifitioginh moderate dWgfee, render the heart more 
sensible tS 1 the s&firulus of the blood; arid 9 Increase the fre- 
qucncyofiti^obtvactions; while, when the samei passions 
exist in a'grcafl^ degree, the heart is rendered altogether in¬ 
sensible to the stimulus of theblorid, and syncope ensues. 

Experiments with the EmpyftumaNc OH Of Tobacco*. 

Exp* 13., Less than adrop of this oil was applied to the Effect* of cm. 

tongue of a young cat. instantly violent convulsions took pyreumatic oil 
o * . P . V i •»' , oi tobacco, 

place in all the musejes^and the respirations became very Exp. 1J. 
frequent. In fiveriuriutes after tbe applicdtioh, sbe lay on 
one side insensible. With; slight spasmodic actions of the 
muscles At the fnd offei^en! mihut«s, She retched, but 
did not vomit. In a quWrtei* of an bout, she appeared to be 
recovering. I repeated the application of the poison, and . 
she wasagainseized witlfyiolent cmi^ulsiotiib Ancjberieftie 
insensible, breathing at joi^lditefvds, and In twh ffiiutit^ 
from the second appflc^csn'Vesia^Mm l&flf entire^^sed, 

and she was appatbhtW*MR '•’^opening tfle thorax, 1 

. p't ■" ■>, « ,h • jott: r ■ < 

. 0,1 was famished wfthtbecwpjfept^^ Mr, W. 

IS rands. It nuy.h*gmM^4%^ty^^ dife * 

filiation in a heat above that of boiling suiter; i or Kittery fluid 

comet over, on the surface of which is Wthln filtpof unctuous substance. * 

Vot. XXX.—Dec. till. ' X ■ found 
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almouUs. 


Exp. lb." 


found the heart acting with regularity and strength, circu¬ 
lating dark-coloured blood. I introduced a tube into tue 
trachea, and produced artificial, respiration; tire contrac¬ 
tions of the heart became augmented in force and frequency, 
mid there was no evident dim motion in six or seven minutes, 
dtfritfg which'th* arttflhdal respiration was continued. 

On dissection, nothing remarkable was found in the ap- 
. pe^rance of, the tongue or brain. 

kerti Tike the *he symptoms and mode of death, in this experiment, 
ssccntial oil of did not essentially differ from those produced by the essen¬ 
tial oil of almonds. I was Miriirised to find the effects of 
the empyreumatijc bi,l sokntirdy different i'rpm those of the 
infusion of tobacco, Supposing that this difference might 
arise from the pojsoif being more concentrated in the oil 
than in the infusion, l made the following, experiments, 
Exp. 14. A drop ofth,eoil of tohacco was suspended in 
,an ounce and a -half of w uter by means of mucilage of gum. 
arubie, and the whole was injected into Uie rectum of a dog. 
.In two minutes afterward he became faint, retched, but did 
not vomit. He appeared to be recovering firmn this state, 
and in twenty-five minutes after the first injection, it was re¬ 
peated in the same quantity. He was. then seized with 
symptoms similar to those iu the last experiment, and in 
two minutes aud ahalfhe was apparently dead.. 

Two minutes after apparent death, op the thorax being 
opened iuto, ,the heart Was found Acting regularly one liuu- 
died rimes in a minute, and it continued acting for several 
minutes. ■ - 

Exp. 15. A drop of the qmpyrepuiatic oil of tobacco with 
an ounce of wyter was .injected jiato.the rectum, of a cat. 
The, symptoms produced were hi essential circumstances si¬ 
milar to those, wliicb Ojceunted in the last experiment. The 
animal was apparently dead in five minutes after the injec¬ 
tion, and the heart continued to contract for several minutes 
afterward. ■ , ' - 

'We’ttiay Conclude froth these experiments, that the em- 
f)yrc%tria$c off of tobacco," whither applied to the tongue, or 
btjeciefV-iirttftheihtestine, does ndt stop the action of tlie 
hlartarid iiii^^e'syncope, like the in fusion of tobacco; but 
that \t occasions death by destroying the functions of the 

' ■ ' v brain 


ii<p. is. 




ANALYSIS OF A CHINESE GONG. 3(^7 

* V u J # " 1 , k '. , 

brain, without directly” acting on tlje circulation. Jo other 
words, its effects tire similar to those of alcohol, the juice of 
aconite, and die essential ini 6f almonds. * 

- ' f s', 


(To be i 


in our next^J 
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Analysis of a Chinese Gong-gong; by Mr* Klaproth*. 

jAlMONG sonorous instruments the composition of cop- Sunorousnes* 
per with tin gives the loudest sound. Bells, we fcnAw, are °f tel1 
composed of this alloy. The celebrated bell of Pekin, the 
largest in the World, which is twenty feet in diameter, and 
sixteen inches thick, is no doubt cast of ihT - , 

The 9 Chinese frequently use another kind of bells too. The Chines# 
which are not cast, bat hammered out., These instruments,. K° n S' 
called gongsf, are not shaped like a common belt, but like a 
shield with the edge turned up:' and give On astonishing 
sound when struck. Barrow, in bis voyage to China, says 
of these instalments; that they ate like flat pots, or father 
potlids; that they are struck with a stick wrapped round 
with leather; and that they are supposed to be formed of 
Copper, tin, aud bismuth. . 

The thickness of this alloy is about that of the hack of a Anal} sis of it 
knife; its colour is a bronze yellow; and its spec. grav. 8*815. 

A hundred and fifty grains were heated with nitric acid ; 
and 42 grs of oxide of tin separated; answering to*33 grs of 
nSetallic tin. 

Into the filtered liquor ..sulphuric acid was poured, and 
the mixture was evaporated to dryness. The residuum being 
dissolved in water, iron precipitated from it 117 graof copper. 

Tlie gong therefore is composed of Copper ••*>••• 78 Its rompoji- 

Tin.. 23 , ,ion * 


. , 1 ° 0 . 

The property of emitting u sound that can be heard ap far Cause of itc, 
depends ou the inutuaf penetifi^tiou pf the metals^, and the ,sud >uuad - 
greater density of the alloy, which is farther increased by 
hammering. Perhaps too the fora* of the instrument con- J 
tributes to this. ... 


+ Ann deChim.vol LXXV,. p. SS?.- 

f Tshoung, in the Chines? language, »tgnifr*» a bill, 
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27 
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20 
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S 

Var. 
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Var. 
S V 
Var. 
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8 1\ 
■S iv 


s w 
s V 


.30*00 
29*99 
2077 
20*80’ 
20*00 
29*86 
20*7 6 
30*03' 
30*10 
30*16 
30*21 
30*05 
20*06 
29*52 
20*50 
29*48 
;20’S5 
28*80" 
28*84 
28*84 
20*05 
20*55 
2077 

20*68 
20*58 
297 0 
,20*08 
20*80 
20*83 

30*2* 


.29*09 
29*77 
00'60 
20-60 
29" 86 
20*81 
29*75 
20*76' 
3003 
30*10 
30*18 
201)6 
29*50 
29*46 
20*48 
20*35 
28*65 
28*6*5 
28*81 
28*80 
29*00 
20*00 
29*68 

20*62 
29*50 
29*60 
20*80' 
20*83: 
20*32 


29*i 

20 * 

20 *' 

29*1 
29’^ 

2 9 * 

2 0 * 

29 ; 

30*' 

30* 

30* 

30* 

29' 

! 20 * 

20 * 

20 * 

29 *yvu 

28*723 54 
28*825 56 
28*820 56 
20*025 55 
f 29*273 '58 
20*725 50 

29*650 62 
20-540 62 
29*650 58 
20*800 60 
29*860 5.6 
29*675 53 


60*5 
60*0 
58*0 
55*0 
53*5 
57*0 
63*0 
62*5 
50*0 
500 
57*0 
59*5 
60*5 
57*0 
54*5 
40*5 
45*5 
47*5 
43 40*5 

41 48*5 

40*0 
5<>*5 
53*5 


‘40 *08 

— *03 

— *01 
*33 


J20 ! 

*15] 

•20 ‘OS. 

— *18 C 
*15 *321 

— *11 
•13 *41 
•02 .18 
— *14 
*15 'H (Jr 


28*65 |20‘6l4 73 

t l <* , 


43 49*5 — *25 
45 \49*0 *13 *50 
>-■... ■...~ -- 

'38, 54*86 2*44 3*05 


N. B. *il>e observations la Teach line of the Table apply to a period of twenty 
four Luuvs, beginning at y A. M, on* the day indicated in the hint column. A dasb 
denotes, that the result is included in the next following obstnatiou, 

NOTES, 
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T^nth Month; 12. Windy: wet evening, 13 . Mm. b wind. 14. A shown - lure 
nine a. in. at wdiicfr'timeoccitm'dthe man. uf letup- 15 Much dew on the grass: 
smiie day:. twilight milky, withcohvcfgffeg Vtreakii of n d. id a m. Much dew: a 
mist ou the river; tin: swofceufihe city,rcmarkftbly.<Jtpivs .><■d, and sounds unusually 
, strong from thence: some t builder clouds appeared and passed to L .' I J. Cumulus 
clouds surmounted with* £ihr<$tratus y " xn& jf irrj, ^eve. 18 A Very wet mist “a. in. 
wind N.W, : at two p. n»- cloudy ; very moist air, the dew point (or temperature at 
which u, body colder than the Uir condenses Waier from it) being ti;o : a bout -unset, 
at temp. 6a", I found dew,just b'gimyiug to bedagositcd on the grass: it ramt d b ird 
about five v jiext morning, 19. a»*|*. Mhdy, smuiliSi^: p. m dean vvemug, dm very 
elevated, and long coloured red •; a sfrutui . forming. 20. IV 1 isty : * then ovei cast: the 
wind, which bad been JE., veering-bjr S N ; abundance of sossamei. A quicken-trea 
{sorbus aucvjiariu) exhibits u new set of leaves and blossoms along with tbc ripe berries: 
2 J. Gray morning, with little, dew and a strong breeze. 23.*' a. m. Dew scarce percep¬ 
tible: wind veer's to a breeze: p-iu. very cloudy, w;tii«lu>wers: «jmuch wind at 
night. 24 . At mid day a drizzling rain, tinting'which'the vane turned to K 2 :>. 
Clear, fine day: wind veered to S.: at Minuet nimbi and unosluili .in S. \V.: heavy 
shower bveleven p. an. 2(>. Showery: afuie,'rainbow at ten a. m. 27. a m. Nikhi 
in different quarters, mixed with cumulus aud cinostm'tus, beneath large plumose cirrus 
clouds. 28/ a. m. Clear, much dew, nimbi forming amidst various clouds: vane at 
IV. K : p in. a Shower in thfsS., during frhicb appeared* for a short time, a numerous 
flight of swallows: they had been kist observed oh the 15 th: the wind ic turned by 
S. to N. tV. with much cloud aud r&iu. 30. At uine a. m. the rain intermitting, 
the highest and most considerable mass of clouds was inovmg fiom W. an intermedi¬ 
ate portion from S., and the wind below fresh at E.: in this wtate of things hounds 
came very TOely from the westward, and by eleven tbewiud was S. W.; at three 
p. m. distinct nimbi and a bright bow: showery at night, with a lunar halo. :i 1. a. in. 
Clear: the si.11 and moon appeared red on the horizon: at night, the wind being S. 
sounds came loud from the W. 

Eleventh Month. 1. a. m. Much cloud: wind fresh at S. \V. 2, As yesterday : 
stormy at night 3. 4 rainbow - at eight a. in. 4 . a. in. Nimbi to windward. ul sun¬ 
set, the dense efinds in the E. finely colour'd • rainbow - : wind W. 5. a. m.,Stormy; 
p. m. wet. U. Cloudy, showery: eveoing, abundance of cirmtratui . a wet night. 


RESULTS., 


Barometer: highest observation 30*21 inches; lowest 28 6$ inches; range 1 sd inches. 
, Mean of the period 29 - bl 4 inches. 

Thermometer: highest observation73°; lowest 38’; range as’. 

Mean of the period 54 *9Q 0 . 

Evaporation 2‘44 inches. Earn U 05 ihches. ' 

Wind with little exception S. W. and S. The fore part ef the period changeable; the 
Utter wet, without the usual intervening frosty nights. 

% . - I, HOWARD. 

Plaiitow, Eleventh M*. 30, l$ll, 
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■ CAe*u&l Examination, of tJteyeUow Re f in = of the Xan- 
thfyrhaHkitastili&i mdstfithe.resinous Cement employed Inf 
tlfe Stfaagfx of^Neip. flitfqnd to fix the Stone of their 
fiateheis : by Mr* A. L.*up ipfr.* ' ■? 

The follow ir|g rernurtson the ire*i« of the.xanthdrrboRa, 
a^d the treetbat produces, it, which .’Mr- Bafoft bus been so 
obliging as to communicate to Bie,i will form a very suitable 
introduction to .the experiments J shad relate, and enhance 


V©llrw gum 
from JJotany 
P-v. 


their.value* 

The tree. The resin in.question,’* says Mr. Peron, “ exudes natu¬ 

rally foom the bark of a. t^ee peculiar to New Holland, and 
of which Dr* Sjpitb,bas J nisd«..a new genus, upder the name . 
of xanthorrhem kastilis ; thus intending to express in one 
term the colour of the resin of this strange tree, and in the 
other the use, which the natives make of its shoots for their 
, spears, . - ^ •. 

lt« name ** It muBt be observed however, that Dr. Sixth’s generic: 

p»t unexeep- ig oot^tvietly accurate; as the resin is very frequently 

tillable. , . , ,, ,* „ ». , 

brown,, red like dragon » hfood, green, &c. Hence the 
different names, of yellow, red,, green, &c>, gum plant, or 
. gum tree, given almost indiscriminately to the xanthorriioea 
by the English at Portjackson, Whether these varieties 
of colour indicate, so pnuiy species, or varieties, of the tree 
that produces thein; ordepepd merely on the. age or other 
cirCn instances of the individual tree; has not yet befiu 
ascertained. , ' / - v • 

probably seve- ** Hithert^ptanists have admitted only one Species of 
rai species, xanthpr vhcea, the hastily, just,mentioned : but as trees of 

this kind are, fopud thisonghout the various parts of New. 
Holland, an extent of country equal -to* all Europe, it is 
very probable, thqt#C#rah#pfcfoa exist. 

Phillip’s de- “ Governor Phillip, iu his .voyage to Botany Bay, 
» aod p. 60, and plafotp p.Hi), baagtveinaii fojeompletftdescrip- 
indiffercht. tion of . the xanthorrhcea ; and ajigur*, which# though not 
very carefullj^gxecute^ : is sufficient to afford an idea of this 
4 _ extffordjpary-.tme, ^ ^* * . . 

, .* * ^nn. d«C(hii»., vohliXXVJ, $ » , 

' tc It 
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“ It is particularly ubundantat Geographer’s bay* Leu- its soil, 
win’s Land, and in the environs of - Botany Bay ; an4f«p- 
pears to prefer sandy and barren soil. The shoots, wHleh and gw. th , 
the savages Use for their sp«kra; extend to the length of three, 
four, or eveh five yards; arid* are neaTiy.of-'fhe same size, 
which is scarcely equal -t6 that of the thuinb, throughout 
their whole length. .'«• 

“ Each of these shoots terminate#'itf a kind of sprite, or Piodflct's 
ear, ofu larger sisfe, arid from fifteen to r tweh*ty lour inches a sweet juic-' 
long; from the Surface of which Cxudeatf kind of viscous" 
liquid, of a pleasant sacharine taste, aud a strong aromatic 
smell. The savages are very fond of it: and I found it, on 
tasting it, to be as I have described. ToproCurefhe^e tops 
of the xarithorrhcea, the natives have recourse to thefr clubs 
[casse-fifc], which .they throw with such etrength and skill," 
that they are sure to nut oil’ the ear at wbat' length they 
please at the first stroke. 

«* The resin flows naturally from the trunk of the tree. The re»iiu 
making its way through the bark. The portion of the stem, 
that is buried in the sand, appears to furnish the greater 
part; at least large pieces are found in the Sand, apparently 
still adhering to the bark. Some - of these pieces are re¬ 
markable for the perfect regularity of their spherical 
form. 

• i ‘ 

«* The English employ this resin against' dysentery', for Its use;, 
which they esteem it on excellent medicine. The savages 
use it for many domestic purposes, and particularly for ce¬ 
menting the points of their spears to the shaft.With this, 
substance too they prepare the celebrated ins't n um‘eut, thflfc 
serves to discharge their spears; also their fishing iinpie- • 
ments, their stone hatchets, &c. They likewise employ it J 
to unite the lips;of wounds, however large or dangerous ' 
they may be ; and I have seen some healed in this way by" 
the first intention, that have appear^ to nie trnly extraor- 
dinary. 1 - 

** The wood of the xanthorrhocft, when burned, emits a Tlie wood fra- 
smell which is very pleasant, at & little distance from the 8^’j hen 
fire, but seemed to me too powerful if inhaled nearer. „ 

Such indeed is the odoriferous strength of this Vrood-, that'* 
you may sometimes discover a party of savages baore than a 

. quarter 
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, quarter of d-Teague [liatf 'a \nile] distant merely bv the smell 
, it efpjjti* in burning. 

Probablv th«? ** ®*tV JVffartiii-Monean, formerly agent of the French go- 
eagJe wood cf vemment to Hvder Ah Khan, told me, on seeing a piece 
l of the xftlitViorritoea, and' l smenmg,tp f ib that it Very much" 

resembled the celebrated ealgle wood, which fetches such a 
frigl) price in ^rnhn, and the country of which is hitherto 
unknown to Europeans.'''Mr. Martin-Moncan considered 
itas by no means impossible, that the,,Malays, who in fact 
have long had a commercial intercourse with New Holland, 
visit its coast to procure the wood of* the xattthorrlima, 
which he belie res to bo the eagle wood itself." 

Pliy%ieal pro- The rer.in of the xanthorrhoea is friable and easily' srpa- 

perils of the ra ^ eg j nt0 gca j es before the nail. Its fracture is shining and 
yellow resin. J, \ _ , „ , \ . 4 , 

compact. It has a yellow colour, ami u very pleasant bal¬ 
samic smell, resembling, that, of poplar buds. When 

4 1 

rubbed in a mortar, it clots, and adheres to it strongly. It 
is rendered very perceptibly electric by friction. The paper 
on which it has been put when powdered retains enough of 
it to acquire a ,deep yellow colour, which cannot be re¬ 
moved. 


Action of 
alcohol. 


Action ot • Exposed to ft gentle heat, it melts,, swells up, gives out a 
heat on it. considerable portion of aqueous vapour, diminishes in bulk, 
and acquires a brownish*red colour inclining to purple. 
Placed on burning coals, it rises in dense fumes, very puri- 
gent, and so strongly arprautic as to be disagreeable ; and 
soon after it Barnes, swells ^up considerably, and leaves a 
very bulky and very light coally residuum. 

Action of ^As this substance does not, mix with water, and imparts to 
alcohol. . .it utf ooIquI:* acting in Ibis respect as a resin, I employed 
.for, analysing it alcohol at; 40* £sp. grav. 0*817], which dis¬ 
solved it with the greatest facility, and without t he assistance 
of heat. Nothing Was left uridWnlred hut 0 07 of an in- 
• fipul, grnoiOus suh^^ace, resembling a gum,' aodparticu- 
lady that which is called in the shopa gum of Passora, for 
it-is neither soluble nor diffusible in water, - it is duly soften- 
pd and swelled up by the action of thb'fioid whet) boiling. 

.. ' The alcoholic solution when filtered has a reddish colour, 

tiurtly prenpi- ai4<| is J-erparkabis far its limpidity ana ptauaut smell. It 
^ ^ Wflt<?r ' may.^e kept several months without undergoing any alterar 
*<’ ’ W: tion* 


The tinetS'e 
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tion. Water renders it turbid, andf-oecasinns a precipitate, 
but a portion of the resin remains suspended.’without being 
separable either by heat or., standing; so that the mixture 
resembles a solution pf gum-resin. Ifliowever it be heated 
long enough to evaporate the alcohol, and about three 
fourths of the liquid, alrapst all the resin is deposited on the . 
bottom and sides of the vessel, and the portion more mi¬ 
nutely divided unites on cooling into little tufts of a lemon 
colour. The m»£tprejn this slate has a more pleasant and 
delicate smell than the: resin itself, and some compare it to 
that of storax. 

The water separated from the resin was still turbid, or a Benzoic and 
little coloured, and reddened vegetable .blues. In order to 
fix the acid it contained, 1 had recourse to the process, 
which I employed with success in my analysis of the sub¬ 
stance found in the grotto of Arc, and of castor, to obtain - 
from it the benzoic acid: I added .a few drops of caustic 
potash, and I evaporated to dryness. The residuum, which 
resembled a kind of brown red extract, was distilled with a 
little sulphuric acid diluted with water, and toward the end 
of the process i obtained a few small crystals, which had the 
characteristics of benzpic acid. 

These small crystals i diffused in the acid and aromatic 
water in the receiver, and supersaturated the mixture with 
lime quenched, in the air. After evaporating to dryness, I 
poured ou the residuum a small quantity of cold water, to 
take up the benzoate of lime,'and separate it from the 
sulphate andcatbonate of this base, whiclywere mingled with 
it. Into the filtered and concentrated liquor I poured rnu- 
, riatie acid, which produced in it a alight precipitate of ben¬ 
zoic acid in the form of sjpnall granular crystals. 

But I found, that the mast, simple and ready mode fl eaaier Hiw j e 
if distinguishing the presence of this acid in the yellow reSin of obubmtg 
•as, to expose this substance to a heat sufficient to keep it this 3ri ^* 
fusion. I introduced the powdered resin into a very dry 
esel, which 1 'placed on a sand-heat: an„d as soon as the 


fjjU was melted aqueous wapoprs first ro^n, an d soon after 
dte fumes* which condensed on the sick-, in small shining 
*«v*s # exhibiting all the characteristics of benzoic acid, 
s the acid is expelled, the resin first swells up: after, 


which 
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vthrcb it collapses, and diminishes in bulk. In this slateit" 
is ©f a deep brown I’nloilf, which appears purplish when 4 ' 
placed between the eVe and the light. ‘ 

The alcoholic solution alsC fields a fert : crystals of benzoic: 
acid hv distillation to dfyncsi^* though not so easily. The ' 
..alcohol distilled from it redden* IkruuB'paper,-which shows, 
that improbably carries otV ft portion of the same&cid. 

Ta*.‘.v-ia dhts I introduced 30 grains of title yellow Tesin into a retort 
with four ounce* of distilled water, fitted toil a receiver, 
and distilled on a sand-heat. Thd water, 1 that passed into 
TitfMrej a hot , the receiver, was turbid} on account of the “Suspension of a 
tray rant ^ tr tain quantity of-essential oil, several drops of which col- 
lected on the surface. The water thus wised with oil had 
an extremely pleasant swell. The extremity of the beak of 
the retort was soiled with, this oil, which had an acrid and 
burning taste nearIv like that of the, oil of clove*. When 
the matter remaining in the retort was dry, white fumes 
. srosC, that condensed in the head of the retort in small 

mid very white crystal*, which powerfully reddened litmus 
paper, and had the strong and pleasant smell of benzoic 
acid, 

1 ','r r»! r,h. The essential oil mf the yellow resin inay be obtained also 
--^T'u-uie hv distilling the alcoholic solution t the alcohol, that passes 
over into the receiver, being insensibly impregnated with it; 
so that the evaporation of this liquid by a gentle heat is suf¬ 
ficient to procure this acrid and pleasant substance. 
titr re$m Caustic alkalis, or iime^ placed in contact with the yellow 
Tt> ^ u » immediately assmpe a deep; yellow colour, without 
lt me , the assistance,©f heat^and dissolve the Tfestn tonUpletely, 

if they be employed in sufficient quantity. The solution 
froths when shaken, like that of soap, and lets fell a yel-. 
lowish white precipitate oDfthe addition of an acid; 1 
J”.jf Vn.-'.ic 1 had Imped, that thi*«olvent'action of the alkalis would' 
ar -’ :t b|’I f ^ ^ urn,K ^ ine with an easy* mode erf separating the benzok 
L ro n nckl from tl>e re&ru ;.butscveral trials conVinced-iae of th 
' “ 4 impossibility of succeeding. It appears, that this acid fal 
down at .the same time *5 tho^resin, the' fnoment Snoth 

, K ^ jy 

acid is added to the miSttyre. 1 ‘ 1 

The re .a # Thirty groins.of the yaHtrw resin in powder being bead 
iu a refdrt with six times the weight of nitric acid, a cor 

dcn« 
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double evolution of nitrous gas was produced, and the rc-* tr . ea . ,prt 
sip was completely dissolved.- .The liquor remaining in t|>e 
retort deposited hy cooling a crystalline substance; arid 
both tlie mot her-water, an djthecfyst sds were of a deep yel¬ 
low colour, a very hitter taste, and a smell of hitter almonds. 

A portion of the mother-water being saturated with potash, 
it clid< not emit any sensible amfnoaiacal smell; but being 
mixed K ’ith a solution of sulphate pf iron, and supersaturated 
with concentrated sulphuric acid, it let fall in the course of 
the night a considerable quantity-of Prussian blue. Ano¬ 
ther portion of the same mother-water yielded on evapora¬ 
tion thin crystals several lines square, which might be known 


for oxalic acid. - Their solution precipitated lime-water, and 
the calcareous salts 



From the experiments I have related it appears, that the Condu^on.. 
yellow substance, which flows from the xauthorrhoca, is com- . 
posed of a large portion of resin, combined with a few hun¬ 
dredths of a kind of spongy gum, insoluble in water, of ben¬ 
zoic acid; and of a very .acrid, yellowish volatile oil, very 
pleasant to the smell. 

The yellowish substance of the xanthorrhroa then cannot hi* propfirlja 
be considered as ,a resin, properly so called; since it differs halum ‘ 
from resins in containing benzoic acid, to which it is in¬ 
debted at least in some measure for its pleasant smell; and 
on this account it seems to belong ratheir to the balsams, 
than to the resins, 


What struck me most in the examination of this yellow RcsembK 
substance is its resemblance to that matter, which the bees 
employ for stopping cracks in their hives, add to which the 
,lame of propolis.has been given. , 

' This resinous*.odoriferous matter, when separated from 
\e wax, by which its properties are concealed, exhibits the 
tpracters of the yellow substance; and, if subjected to the 
^ie prpcesses, compo) ts itself in the same manner. 

'jt is dbnsidlftd by naturalists as ascertained 'almost to a The re.in on 
d4ohstratioo» tbq$ -.the resinous matter, which covers the SmiUr!* 0 * 18 
bq of poplar trees, and preserves them, from moisture, is 
thswbich the bees, so carefully coHeefc, to form their propo- 
lis.The smell of this matter, which is precisely the same * 
witlfiat of the propolis, strongly supports this opinion. 

I * ‘ The 
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The smell of the yellow substance too is similar to that of 
the,poplar buds : and, if we cannot hence infer its perfect 
identity with propolis, it is at least certain* that the differ¬ 
ence between them is-lco itfifling to admit, the supposition, 
that bees £ould not employ the yellow substance, for. the 
same purpose. This coujeetttre, however, might easily be 
verified in countries where the tree that produces it so 
abundantly grows. 

The resin I have just analysed euteirsintotbe.composition 
of a cement, which the natives of New Holland employ for 
fixing the stone of theif hatchets to the handlte, and for se¬ 
curing the point# of their spears. This cement is capable 
of acquiring such hardness, that the hardest substances can¬ 
not separate it, or even loosen the stone fastened by it. Its 
colour is a deep brown; and on rubbing it emits a fragrant 
smell, which does not differ from that of the yellow resiu. 

I satisfied myself of the complete identity of this cement 
with the yellow resin by examining a sufficient quantity of 
it, taken from a hatchet brought home by Mr. Heron, and 
which her majesty, the empress Josephine, deigned to ac¬ 
cept from that navigator, as a valuable proof of the indus¬ 
try of the natives. cffNuyts’s Land. .«• 

A hundred parts of the brown powder furnished by the 
cement were digested in alcohol at 40° [sp. gr. 0*817]* Two 
portions of (his liquid added in succession were sufficient to 
take up alt the resin, that the cement contained. What re¬ 
mained after the action of the alcohol was nothing but a 
blackish gray powder, without smell or taste. The weight 
of this resrdUmm was 51 parts, so that the alcohol had taker 
up 49. *; ’ ! . 1 

The alcoholic solution had a deep red colour, and w? 
exactly similar to that obtained by naacetatirig in the sai t 
menstruum the yellow resin#' after it had been melted al 
turned -brown by beat. On evaporation'^yielded a 4 
resin, which bad all the characters of the rews ef the xr- 
thorrhnra, __ ' • ^ ^ f ‘ 

On the 51 parts not .dissolved by the alcohol I boile to 
dryness a small quantity of nitric acidj, which caused th^e- 
siduum to acquire a redness like that of oxide of ironed 
’I treated this residuum with muriatic acid. After th ac * 
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tion of this acid* the residuum, being 37 parts, was a white, * 
dry powder,'’rough to the fipger, and resembling fine sand** 
Ammonia poured into the muriatic solution, separate#"? 
parts of oxide of iron; and oxalate of ammonia produced a 
precipitate equivalent to 3 parte of lime. v 

This chemical examination shows, that 100 parts of the 
resinous cement are formed Of > 


Yellow ream .. 

«irt 

Its component 
{arts. 

Oxide of iron .. •*•*•*- 

■ ••• Ad 
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It appears, that necessity has taught the natives of New 
Holland a practice, which engravers employ every day. It 
has taught them, to mix a proper quantity of sand with the 
yellow resin kept some time in fusion, and thds to compose 
a cement capable of acquiring considerable hardness. 

This is the mode in which the resinous cement, called in Similar to en 
the shops engravers* wax, is prepared. Briekduet is added « raver » wa> * 
to common resin; the mixture is melted, and cast in moulds: 
and thus it is formed into red cakes, which are -sold to the 
engravers. I have satisfied myself, that, the oftener this 
mixture has been melted, the harder it is. 

I examined engravers* wax in comparison with the ce- 
merit of the savages of New. Holland; and 1 observed with 
surprise, that the proportions of resin and brickdust were 
precisely the some with those of the yellow resin and sand in 
’ the cement I analysed. 

It appeared to me, however, that the engravers’ wax, but harder, 
though very hard, particularly when it has been melted se¬ 
veral times, is inferior in solidity to the cement of the natives 
of New Holland; a difference that may be ascribed to the 
difference between the resins, and the greater or less force,^ 
with which their particles cohere. t 
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XV. , ■ 

Noie on tftir Precipitation of Sitter liy Copper: by Mr. Gay- 

4 '"'■'•iillSSAC*. \ '■ ■' ^‘7 

M - 1 v>'- ' ■ 

<r ... OST chemists are of opinion, that the precipitate, 
from Us obtained by leftring a slip of copper in a solution of nitrate 
ropysrUa- af silver, is analloyof thetWo metals,and that cdhsequenlly 
pure: it hi impossible to procure pure-silver by this process. 1 This 

is the truth of the fact, when no attention is paid toparti- 
> cular circumstances: but if we ex&Minethe different. stages 

^ of the precipitation* and attend to the causes ,that produce 

obtained other- them, we shall soon perceive, that it is easy to obtain silver 

wise. free from the copper by which it is precipitated* 

The first pnr- f ac *» hrst portions of silver separated are Commonly 
tions separated pure* end do not give a 1 blue tinge to ammonia, when they 
jmre: are dissolved in,, nitric acid. It is only in proportion os the 

copper enters into solution, that we find any in the preeipi- 
♦ rate; w that toward, the end of the process the quantity be¬ 
comes very evident. If therefore we separate the first por- 
and the whole tions of silver, we shall find them exempt from copper: 

so by k* 1 ** obtain considerable quantities, wc may take the 
adding nitrate whole of the precipitated silver, as I have done, wash it, 
of silver. and digest jt w ith a smalt quantity of nitrate of silver;, by 
these means,, the copper will be redissolved, and a corre¬ 
sponding quantity of silver precipitated. 

An affinity be* I ain far from thinking, that the mutual action of metals 
rween the me. j s incapable of occasioning the formation of alloys in in*- 
'tonMalloy to tallic precipitations: Ionlv conclude, that, in the expen- 
ftdi down, but meat I have josh related* the precipitation of the copper 
not in tins case. . g not occa8 t 0 n<fd by the affinity between this metal, and sil¬ 
ver; since in this case we ought.,to have the same alloy in 
t'very stagejof the precipitation, and besides this could not 
be destroyed,by being placed ip contact wjttba fresh quan- 
Calvanism acts tity ofnitrate of silver*, Precipitation ingenerafbmg the 
in the prw ; { j » effect of •-galvanic process i it appears to rae, that the. 

copper, which hi reduced, by bidrogen w well as silver, is 
precipitated with this metal, by the same cause. Many other * 
metallic precipitations would exhibit.similar results, - -hr 
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Table expressing the Quantities of Sulphuric Acid 1 at Of? 

{spec, grim . 1*842] contained in Mixtures of this Acid and * 

Water at different Degrees of the Areometer ; by Mr. 
Valquei.in*. 

The wse that is made At present of sulphuric acid of Sirvrr^t>i of 
different strengths for various uses, and particularly for the d 

manufacture of soda, fees rendered it necessary for the ma- inquu y «» m*. 
nufacturers and consumers of this acid, to inquire into the J Kt 
quantity of concentrated acid, thut is, at G6°, indicated by 
the different degrees of the areometer. 

Concentrated sulphuric acid not being necessary for the jg es . t strength 
decomposition of muriate of soda, that which is carried to * or decumpo- 
v 50* in the chamber being even preferable, both the muuu- ac) £ ‘ 
facturer and consumer would find their advantage in the use 
of this. But to settle the price of this acid, according to 
the various degrees marked by the areometer, we must 
know how much acid of 6G* there is at each degree, which 
can be found only by experiment; the quantities of acid not 
feeing in the direct ratio of the degrees, .in consequence of 
the condensation that takes place on the combination of the 
acid with water. * - 

Having been very frequently consulted ,on this subject, 1 A table of 
have thought it would be.useful, to construct a table by ^*” 1 ^ 
means of experiments, in which the degrees of the areometer 
should show the weights of acid at G'G*. 

For this purpose 1 began with taking accurately the spe- Method ; n 
cific gravity of the sulphuric acid at 6G*, which I used in iowh'4 ° 

' making roy mixtures ; and I found it to be 1*842, distilled canar'ievi 
water being taken as the uuit, at the temperature of 1*2* Of , 

Reaum. [59° F.]. I then sought the quantities of this acid 
and water necessary to produce the degrees of the areometer 
used in trade to measure the density of this acid; beginning 
at 60°, and proceeding downward by fives-till I cache to 5*. 

The weights were ascertained witji great care by means of 
a vary sensible balance t* the vessel, in which I made my , 
mixtures, was constructed so that the vapours formed by • 

* Annal. de Chits n>l LXX¥i,,p 250. 

« - the 
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the heat evolved in each instance could not escape; and I 
was careful notto takethe degree qn^hq areometer,. fill the 
mixture had,returned to IQ® It. [5<f* F.}. 

1 reduced to hundredth .parts the quantities of water re¬ 
quired to obtain the degrees on the areometer, which neces¬ 
sarily gave me fractions* ' ^ , 

It may be objected, that the intervals in my table are too 
great; and 1 confess it would' have been better, to make as 
many mixtures as the concentrated acid marks degrees on 
the areometer, namely fid: but, not to mention that this 
would have rendered my undertaking tedious and difficult, 
it would not have been of any great use for the purposes of 
trade, for which it was chiefly 'intended. In fact, the quan¬ 
tity of acid in any degree ih these intervals may be obtained 

very nearly by means of a simple stun iu the rule of pro- 

• ■ ♦>* 

portion. 

Lastly, I have taken the specific gravity of esch of my 
mixtures', which will give the mbons of ascertaining the 
quantity of acid add water in such mixtures, when an areo¬ 
meter is not at hand. Thege specific gravities too will 
show the degree of condensation, that water experiences, in 
combining with sulphuric acid in the different proportions 
employed. 


.4 * \' t l % 


Deg. of : 

Specif. ' 

Sulph 

acid 


Areom. 

gravity. 

at 66°. 

Water. 

5 

1*023 

6'60 

93-40 

10 

1*0^ 

1173 

88*27 

15 1 

t*114 

M7-39 ; 

82-61 

SO 

rids 

24*01 

75*99 

25 

1*2J0 

3Q*12 

69-88 

80 

1*260 

36*52 

63*48 

35' 

1*315 

43-2? 

56*79 

40 

1*375 

50‘4 1 

49*59 

' 45 ’ 

1*4)66 

58*02 

, 41*98 

50 > 

. 1*524 

66*45 ■ 

33*65 

55 

1*618 

J 74*32 

' 25-63 

do 

1*725 

84-22 

1573 

€6 

1-842. 
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ARTICLE I. 

On the Place of a Sound , produced by a musical String. In 
a Leitci from Mr. John Couch. * 

To. Mu. NICHOLSON. 

SIR, 

CERTAIN experiments ami remarks of mine on the . 

augmentation of sounds appeared in the tenth volume of v ■ ilt ‘ 0ii, 

to, 

your Journal; the intention of which communication was 
to show, that the range of a sound may be greatly extend¬ 
ed, by enlarging the vibrating surface, while the magnitude 
of the impulse remains ihe same. Among other rcmaiks 
contained in that paper, a fact is mentioned; which proves, 
that the audible eli'ect of a musical string varies with the 
texture of ihe instiunient to which it is attached; or, to 
use the language of certain writ* rs on acoustics, the force 
of such a string depends not a little on the conducting 
power of the frame upon which it is stretched. 

Perhaps this assertion will be called a novelty in the j> 0 , in ^„ 
theory of stringed instruments; for I believe, that the phi- U,I: >' 11 
losophers, who have turned their thoughts to the subject, 
are unanimous in maintaining, that the effect, which a vi¬ 
brating fibre produces on the ear, proceeds solely from the 
pulses, excited in the air by the undulutory motion of the 
coni. In consequence of this doctrine, they make a mu¬ 
sical string to be the seat of the sound which it occasions, 

^uppi .1 ment.— Vql. XXX Y ia 






Two ex per i- 
m< ms contra¬ 
dicting iht* re- 

•'rived theory. 


A well known 
t staled. 


• PLACE OF A SOUND FROM A MUSICAL STIUN’iS. 

in the same manner as a hell, a drum, and a tambarinc 
may be called the seats of the sounds, which they impart 
to the ear through the medium of the atmosphere. Though 
1 do not deny, that pulses are produced in the air by 
slender fibres in the act of vibration, I have long disputed 
the accuracy of the prevailing theory, without being able 
to demonstrate the truth of the suspicion to my own satis, 
faction. An accidental observation, however, attracted 
my notice lately, which proves the string to be the exciting 
cause; and shows, that the sound proceeds from the frame 
or body of the instrument, in the same manner that the 
sound of a ball proceeds from that vessel. The circum¬ 
stance here alluded to suggested the following easy experi¬ 
ments; which any one may repeat, who wishes to be con¬ 
vinced of the fact by his own experience. 

Exp . 1 . One end of an iron wire (No. 28) was fastened 
a brass knob screwed into a table of deal, and the 
other end was wrapped round a slender cylinder of yew; 
four or five inches long. The wire measured six feet be¬ 
twixt the knob and cylinder, and I stretched it with con¬ 
siderable force, by holding the wooden pin in my hand, so as 
to let no part of the string (ouch my fingers. The wire 
beiug then made to vibrate, the sound, produced on the 
occasion, came from the table; not only in my opinion, but 
also in the judgment of several persons, before whom the 
experiment has been repeated at diltcrcnt times. 

Exp. 2. If, in stretching the wire, one end of the yew 
cylinder was made to press upon a second table, plated 
five feet from that into which the brass knob was fixed, the 
surface became the scat of sound, that supported my hand 
and the.wooden pin. But when the cylinder was removed to 
a small distance from the tabic, on which it pressed, and 
the wire was kept stretched at the same time, the sound was 
heard instantaneously as in the first experiment proceeding 
from the opposite table. It seems adviscable to remind the 
reader of a well known fact, before the inferences arc 
stated, which appear to be deducible from the preceding 
experiments. When a number of sounds strike the car at 
the same time, one of which is much more powerful than 
any of the rest; all the weaker escape notice, and the seat 
of the strongest is alone recognised; in more familiar lan¬ 
guage 
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guage it is the only one of the number, which the observer 
hears. 

Now three sets of vibrations are evidently going on at the ^ \ilnating* 
same time, in the first experiment; these are the primary setih-l^art'ofa™ 
of the wire, and the two derivative 9ets existing in the table drumstick 
atone end of it, and in the wooden pin at the other. 
the length of the string enables the car to ascertain which JLe 
one of the three sets gives the seat of the sound ; and this 
is the vibratory motion of the table; consequently the table 
is the sounding body, and the wire does nothing more than 
perform the part of a drumstick in causing the surface of it 
to vibrate with great celerity. This discovery points out a 
distant analogy connecting the thundering noise of a drum 
and the smooth sounds of a harp or lute. They are, how¬ 
ever, very distinct to sense for obvious reasons: the cover of 
the former instrument is highly elastic, and the sound of it 
continues to die away for some seconds after it has been 
struck; each stroke of the drumstick renews this sound, 
and the interval between two succeeding strokes is sufficient¬ 
ly large to be observed by the ear; and hence proceeds the 
thundering noise of a drum. On the contrary, the sound 
derived from the wooden frame of a stringed instrument by 
a single stroke is very transient ; but the impulses of the 
strings beat upon it with a celerity, which does not permit 
the sound to suffer a'sensible diminution of force in the 
interval of two successive strokes; which is the cause of 
smoothness in tones of this sort. 

In the second experiment, the vibrations, communicated The neerssiry 
from the wire to the cylinder of yew, are imparted by con- •}>- 

tact to the other tabic, which thereby becomes the seat of pmiinctit/n oi 
sound; because, being nearer the person of the experimenter, soullll ‘ 
it makes a more powerful impression on his ear, than the 
first table; which stands at a greater distance from him. 

But so soon as the cylinder ceases to touch the board, 
that supports it, the experimenter hears the sound from the 
opposite table; notwithstanding it, is farther from his ear 
than the wooden pin in his hand. Hence we discover the uti¬ 
lity, and even the necessity of extensive surfaces in the pro¬ 
duction of sounds ; for the impulses received from the vi¬ 
brating wire, by the table ami cylinder, are equal in num¬ 
ber and magnitude ; but of the three sets of contemporary 

vibrations, that existing in the table is alone heard. 

Y 2 Tha 
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The frame-of a The foregoing facts and observations demonstrate, that 
inent^s thereat tllc P u * ses excited in the air by a vibrating cord do not 
ot sound. make any sCTisible impression on the organs of hearing; 

on the contrary, the sound, which we attribute to a musical 
string, comes in reality from the frame, upon w hich it is 
stretched. This errourof judgment arises from the proxi¬ 
mity of the cord and frame, which prevents the car from 
determining whether of the two is the sonorous body; we 
therefore ascribe the sound to the part that sustains the im¬ 
pulse. It is true, indeed, that the notes of a harpsichord 
or violin arc caused by the vibrations of the strings; but 
then the various modifications, incident to these rapid 
and delicate motions, arc imparted to the ear through the 
medium of the less clastic frame ; the momentary sounds of 
which change their character when acted upon by a quick 
succession of impulses, and become continuous. 

Middleshazo , Dec. 6, 1811. JOHN COUGH. 

II. 

Experiments and Observations on the different Modes in 
zchich Death is produced by certain vegetable Poison'/; 
Hy B. C. Buodie, Esq. F. R.S. Communicated by the. 
Society for promoting the Knowledge of Animal Che- 
mistry. • 

(Concludedfrom p. 307.) 

p„,, (l i. s a p„ HI. Experiments with Poisons applied to wounded Surfaces. 
i'i'« > ! "> Experiments with the essential Oil of Almonds. 

wounds. 


Formal od of Exp. 16. I MADE an incision in the thigh of a rabbit, and 
almonds. introduced two drops of essential oil between the skin and 
\puuntnt . tljc musc j es< J tl f our m j nutcs a f tcr t j, e application, he was 

seized with violent convulsions, and became insensible, and 
in two minutes more he was apparently dead ; but the heart 
was felt through the ribs actiug one hundred and twenty 
times in a minute, and it continued acting for several mi¬ 
nutes. There were no other appearances in the limb, than 
. would have resulted from an ordinary wound. 

Experiment 17. Exp. 17. Two drops of the essential oil of almonds were 
introduced into a wound in the side of a mouse. Two mi¬ 
nutes afterward he was affected with symptoms similar to 

those 
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those which occurred in the last experiment, and in two 
minutes more he was apparently dead; but the heart con¬ 
tinued to contract for some minutes afterward. . 

From the experiments which l have just related, and A^ts as when 
from others which it appears unnecessary to detail, as the b u t k*& 

general results were the same, I have learned, that, where qurklj. 
the essential oil of almonds is applied to a wound, its elfects 
arc not so instantaneous as when it is applied to the tongue; 
otherwise there is no difference in its effects, in whatever 
manner it is applied. 


Experiment Kith the Juice of the Leaves of Aconite. 

Exp. 18 . I made a wound in the side of a young rabbit, .1 uiceofaronitc 
and introduced between the skin and muscles about twenty £ x P eri nrnn 
drops of the juice of aconite. Twenty-three minutes 
aftciward he was affected with symptoms in all essential 
respec ts similar to those, which occurred in an experiment 
already related, where the juice was injected into the 
rectum: and at the end of forty-seven minutes from the 
application of the poison, he was apparently dead. Two 
minutes after apparent death, the heart was found contract¬ 
ing, but very feebly. 

Experiments icilk the Woorara*. 

Erp. H>. A small quantity of the woorara in powder 
was applied to a wound in the side of a guinea pig. Ten Expei .meet 
minutes afterward the animal was unable to walk; then he 
became quite motionless, except some slight occasional con. 
vulsions. He gradually became insensible, the respirations 
were laboured, and at the end of fourteen minutes from 
the application of the poison, the respiration had entirely 
ceased, and he was apparently dead; but on opening the 
thorax, the heart was found acting seventy times in a mi. 


* The woorara is a poison, with which the Indians of Guiana 
arm Hie points of their arrows. It appears not to differ essentially 
from the tkunas, which was employed in the experiments ol the 
Abbe Fontana. 1 am indebted to pr. E. N. Bancroft, who not 
only furnished me with some of the woorara, which he had his 
possession, but abo lent me his assistance in the experiments, 
which were made with it. 

nute, 
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It acts on the 
brain. 


Be-t applied 
dm- 1 lived in 
vat'T. 


Probably weak 
from age. 


ACTION OF TF.GLTABLE POISONS. 

nute, circulating dark coloured blood, and it continued to 
contract for several minutes afterward. On dissection no 
preternatural appearances were observed in the brain ; nor 
was there any other appearance in the limb, than would 
have arisen from an ordinary wound. 

Exp. 20. I made a wound in the side of a guinea pig, 
and introduced into it about two grains of the woorara in 
powder. At the end of twenty-five minutes, symptoms 
took place very similar to those, which occurred in the last 
experiment, and in thirteen minutes more the animal was 
apparently dead ; but the heart continued to contract one 
hundred and eight times in a minute, and by means of 
artficial respiration the circulation was kept up for more 
than twenty minutes. 

The results of other experiments, which I have made 
with the woorara, were similar to those just described. 
The heart continued to act after apparent death, and the 
circulation might be kept up by means of artificial respira¬ 
tion. It is evident, that this poison acts in some way or 
other on the brain, and that the cessation of the func¬ 
tions of this organ is the immediate cause of death. 

I found in these experiments, that the best mode of ap- 
plying the woorara is when it is dissolved in water to the 
consistence of a thin paste. I first made the w omul, and 
then smeared the poison over it with the end of the scalpel. 
I found that the animal was more speedily and certainly 
affected, if there was some haemorrhage; unless the 
haemorrhage was very copious, when it produced an op¬ 
posite effect, by washing the poison away from the wound. 
When the poison was applied in large quantity, it some¬ 
times began to act in six or seven minutes. Never more 
than half an hour elapsed from the time of the poison 
being inserted, to that of the animal being affected, except 
in one instance, where a ligature was applied on the limb, 
which v ill be mentioned afterward. The woorara, which 
I employed, had been preserved for some years, which will 
account for its having been less active, than it has been 
described to be by those, who had witnessed its effects 
when in a recent state. 


Experiments 
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Experiments xcith the Upas Antiar *. * 

Erp. 21. About two grains of this poison were made Upa<. amm. 
into a thin paste with water, and inserted into a wound in Experiment*,! 
(he thigh of a dog. Twelve minutes afterward he became 
languid; at the end of fifteen minutes, the heart was found 
to beat very irregularly, and with frequent intermissions ; 
after this, he had a slight rigour. At the end of twenty 
minutes, the heart beat very feebly and irregularly; he 
was languid; was sick and vomited; but the respirations 
were as frequent and as full as under natural circumstances, 
and he was perfectly sensible. At the end of twenty mi¬ 
nutes, he suddenly fell on one side, and was apparently 
dead. 1 immediately opened into the thorax, and found 
the heart distended with blood in a very remarkable de¬ 
gree, and to have entirely ceased contracting. There was 
one distinct and full inspiration, after I had begun makiug 
the incision into the thorax. The cavities of the left side 
of the heart contained scarlet blood, and those of the 
riyht side contained dark coloured blood, as in a living 
animal. 

E(/>. 22. A small quantity of the upas antiar, prepared E'jmrcm!’ 
as before, was inserted into a wound in the thigh of a 
young cat. She appeared languid in two minutes after the 
poison was inserted. The symptoms, which took place, 
did not essentially differ from those, which occurred in the 
hst experiments, except that there were some convulsive 
motions of the limbs. At eight minutes after the poison 
was in.scited, she layon one side, motionless and insensible; 
the heart could not be felt, but the respiration had not en¬ 
tirely ceased. On opening into the thorax, I found the 
heart to have ceased contracting. It was much distended 
v\i*h blood: and the blood in the cavities of the left side 
w as of a scarlet colour. There were two full inspirations 
after the incision of the thorax was begun. On irritating 

* We an informed, that the island of Java produces two power* 
fill vegetable poisons, to one of whiqh the natives give the name 
o| upas tienti-, and to the other that of upas antiar. 1 was-up-, 
plied with a quantity of the latter through the kindness of Mr. 

Maieden, who had somcoi it in his possession. 
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the heart with the point of the scalpel, slight contractions - 
tool* place in the fibres of the appendices of the auricles, 
but none in any other part. 

Experiment 23- E.rp. 23. The experiment was repeated on a rabbit. The 
symptoms produced were similar to those in the last experi¬ 
ments; but the animal did not vomit, and the convulsive 
motions were in a less degree : lie died eleven minutes after 
the prison was inserted. On opening the chest, the heart 
was found to have entirety ceased contracting; it was much 
disteiuhnl with blood; and the blood in thecaiities of the 
left side was of i scarlet colour. On irritating the heart 
with the point of the scalpel, the ventricles contracted, but 
not sufficiently to restore the circulation. 

Experiment ?4 Exp. 2-1. About a grain of the upas antiar was inserted 
into a wound in the side of a rabbit. He was affected with 
symptoms similar to those before described, and died in ten 
minute* after the poison was applied. On opening the 
thorax immediately after death, the heart was found to have 
ceased contracting, and the blood in the cavities of the left 
side was of a scarlet colour. 


B appears to 1* appeals from these experiments, that the upas antiar, 
art like rhe in- when inserted into a wound, produces death (as infusion of 
ha^ro on the tobacco does when injected into the intestine) by rendeiing 


harm, on the 
heart. 


the heart insensible to the stimulus of the blood, and stop¬ 
ping the circulation. The heart beats feebly and irregularly, 
before either the functions of the mind, or the respiration 
appear to be affected. Respiration is performed even after 
the circulation has ceased ; and the left side of the heart is 


found after death to contain scarlet blood, which never can 
be the case, where the cause of death is the cessation of 
the functions of the brain or lungs. The convulsions, 
which occur when the circulation has nearly ceased, pro¬ 
bably arise from the diminution of the supply of blood to 
the brain, resembling those, which take place in a person, 
who is dying from haemorrhage. 


Wow do poisons 
applied to 
wound- art on 
the brain? 


There remains an interesting subject of inquiry”, 4t through, 
what medium do poisons influence the brain, when applied 
to wounds?” That poisons applied in this manner do not 


'produce their effects precisely in the same way as poisons 


taken internally, is rendered probable by this circumstance; 


that 
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that some poisons, which arc very powerful when ap¬ 
plied (o wounds even in small quantities, are cither al¬ 
together inefficient when taken internally, or require to be • 

given in very large quantities, in order to produce their ef¬ 
fect ; and vice vers J. 

A poison applied to a wounded surface may be supposed Three possibl* 
to act on the brain in onu of three ways, WJ * 

1. By means of the nerves, like poisons taken internally. 

2. By passing into the circulation through the absorbent 
vessels. 

3. By passing directly into the circulation through the 
divided veins. 

Exp. 25. In order to ascertain, whether tlicr oornra acts Experiment 25. 
through the medium of the nerves, 1 exposed the axilla of ^ ^ ^ 
a rabbit, and divided the spina! nerves supplying the upper 
extremity, just before they unite to form the axillary 
plexus. The operation was performed with the greatest 
care. 1 not only divided every nervous filament, ho never 
small, which I could detect, but every portion of cellular 
membrane in the axilla, so that the artery and vein v ere 
left entirely insulated* I then made two wounds fti the fore 
arm, ami inserted into them some of the woorara form¬ 
ed into a pj“le. Fourteen minutes after the poison was the h;;v<. the 
■applied, the hind legs became paralytic, and in ten minutes 
more lie died, with symptoms precisely similar io those, 
which took place in the former experiments, and the heart 
continued to act after apparent death. On dissection, (lie 
nerves of the upper evtrimky were particularly examined, 
but not the smallest filament could be found undivided. 

I made the following experiment to ascertain whether the 
woorara passes into the circulation through the absorbent 
vessels. 

E*p 20. I lied a ligature round the thoracic, duct of a Experiment;*;, 
dog, just before it perforates the angle of the left sub-j^ 
clavian and jugular veins. I then made two wounds in the 
left hind leg, ar.d introduced some of the woorara in 
powder into them. In less than a quarter of an hour he the elects the 
became alferted with the usual symptoms, and died in a fevv' :inw - 
minutes afterward. 


After 
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After death, I dissected the thoracic duct with great 
care, t found it to have been perfectly seen red by the li¬ 
gature. It was very much distended with chyle, and about 
two inches below its termination its coats had given way, 
and chyle was extravasated into the cellular membrane. 
The lymphatic vessels in the left axilla were distended in fl 
very remarkable degree, and on dividing them, not less 
than a drachm of lymph issued from the divided ends. 

Since neither the division of the nerves, nor the obstruc- 
' tiou of the thoracic duct interfere in the slightest degree 
with the effects of the woorara, there is presumptive evi¬ 
dence, that it acts on the brain by entering the circulation 
through the divided veins. 1 endeavoured to ascertain, by 
experiment, whether this is really the case. 

To apply ligatures to the large vessels of a limb only 
would evidently lead to no satisfactory conclusion, since 
the anastomosing vessels might still carry on the circulation. 
The only way, which 1 could devise, of performing the 
experiment, was to include all the vessels, small as well as 
large, in a ligature. 

7? cp. 27. In ord»*r to make the experiment the more sa¬ 
tisfactorily, 1 exposed the srialic nerve of a rabbit in <h>- 
upper and posterior part of the thigh, and passed under if 
a tape half an inch wide. I then made a wound in the 
leg, and having introduced info it some of the woorara 
mixed with water, I tied the tape moderately tight on the 
fore part of the thigh. Thus I interrupted the communi¬ 
cation between the wound and the other parrs of the 
body by meaus of the vessels, while that by means 
of the nerve still remained. After the ligature w« 
tightened, I applied the woorara a second time, in another 
part of the leg. The rabbit was not at all affected, and at 
the end of an hour I removed the ligature. Being engaged 
in some other pursuit, 1 did not watch the animal so closely 
as I should otherwise have done; but twenty minutes after 
the ligature was removed, I found him lying on one side, 
motionless and insensible, evidently under the influence of 
the poison ; but the symptoms were less violent than in 
most instances, and after lying in this stato he recovered, 
and the limb became perfectly warm, and he regained the 
power of using it. 


Experiment 
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Erp. 28. I repeated the last experiment with this differ- Experiment a* 5 , 
ence, that after having applied the poison, I made the liga¬ 
ture as tight as 1 could draw it. 1 removed the ligature at • 

the cud of an hour and twenty minutes, bat the animal was 
not at all affected either before or after the removal of the 
ligature, and on the following day he had recovered the use 
of the limb. 


Erp. 29. I repealed the experiment a third time, drawing Experiment!^, 
the ligature very tight. At the end of forty-five minutes, 
the animal continued perfectly well, and the ligature was 
removed. 1 watched him for three quarters of an hour 
afterward, but there were no symptoms of his being affected 
by the, poison. On the following day the rabbit died, but 
this I attribute to the injury done to the limb and sciatic 
nerve by the ligature, as there was the appearance of in¬ 
flammation in the parts in the neighbourhood of the ligature. 

These three experiments were made with the greatest care. AH -n-ifi-m ♦Ht 
From the mode, in which the poison was applied, from the t,, - t 

9 \ thr poison 

quantity employed, and from my prior experience, 1 should elites thevnm 
have entertained not the smallest doubt of the poison faking 
cilect in every instance in less than twenty minutes, if no 
ligature had been applied. In two of the three, the quan¬ 
tity of woorara was more than had been used in any former 
e.vpei iments. 

1 have not judged it necessary to make any more experi- At,'.. T'ontm.,v 


meats, with the ligature on the limb; 
experiments of the Abbe Fontana on 


because the numerous 

MlppOlt llif 

the ticunas coincide tan.cumin- 


in their results with those, which have just been detailed, 
and fully establish the efficacy of the ligature, in pre¬ 
venting the action of the poison. It is not to be wondered 
at. that the ligature should sometimes fail in its effects; 
since these must evidently depend on the degree, in which 
the circulation is obstructed, and on the length of time 
during which the obstruction is continued. 

There can be little doubt, that the woorara affects the 


brain, by passing into the circulation through the divided 

vessels. It is probable, that it does not produce its ellect*, 

until it enters the substance of the brain, along with the 

blood, in which it is dissolved; nor will the experiments ofev-n wher^ 

the Abbd Fontana, in which he fouud the licunas produce n “’ v ,; T' ,r n " 

* 1 i 1 . .,'u mk iu a 

almost 
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almost instant death, when in jected info the jugular vein of 
a rabbit, be found to militate against this conclusion; when 
. we consider how short is the distance, which, in so small 

an animal, the blood has to pass from the jugular vein to 
the carotid artery, and the great rapidity of the circulation ; 
since in a rabbit under the influence of terrour, during 
such an experiment, the heart cannot be supposed to act 
so seldom as three times in a second. 

I have made no experiments to ascertain through what 
medium other poisons, when applied to wounds, afl'ect the 
vital organs, but from analogy we may suppose, that they 
v. enter the circulation through the divided blood-vessels. 

IV. 

iw:» f rom dtr- The facts already related led me to conclude, that alcohol, 
f!iiuV'<»n.' of tho ^e essential oil of almonds, the juice of aconite, the oil of 
brain. tobacco, and the woorara, occasion death simply by de¬ 

stroying the functions of the brain. The following ex¬ 
periment appears fully to establish the truth of this con¬ 
clusion. 

l ~y -.men* 'iO Exp. 30. The temperature of the room being 58° of 
Tahrcnheit'f) theimometer, J made two wounds in the side 
of a rabbit, and applied to them some of the woorara in 
the form of paste. In seven minutes after the application, 
the hind legs were paralysed, and in fifteen minutes respi¬ 
ration had ceased, and he was apparently dead. Two mi¬ 
nutes afterward the heart was still beating, and a tube was 
introduced through an opening into the trachea, by means 
of which the lungs were inflated. The artificial respiration 
was made regularly about thirty-six times in a minute. 

At first, the heart contracted one hundred times in a mi¬ 
nute. 

At the end of forty minutes, the pulse had risen to one 
hundred and twenty in a minute. 

At the end of an hour, it had risen to one hundred and 
forty in a minute. 

At the. end of an hour and twenty-three minutes, the 
* pulse had fallen to a hundred, and the artificial respiration 
was discontinued. 

At the commencement of the experiment, the ball of a 
thermometer being placed in the rectum, the quicksilver 

roso 
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rose fo one hundred degrees; at the close of the experiment ' 
it had fallen to eighty-eight and a half. 

During the continuance of the artificial respiration, the • 

blood in the femoral artery was of a ilorid red, and that in 
the femoral vein of a dark colour, as usual. 

, It has been observed by Mr. Bichat, that the immediate Jmnu\liat<* 
cause of death, when it takes place suddenly, must be the 
cessation of the functions of the heart, the brain, or the 
lungs. This observation may be extended to death under ail 
circumstances. The stomach, the liver, (lie kidneys, and 
many other organs, are necessary to life, but their constant 
action is not necessary ; and the cessation of their functions 
cannot therefore be the immediate cause of death. As in this 
case tlie action of the heart had never ceased; as the circula¬ 


tion of the blood was kept up by artificial respiration for more 
than an hour and twenty minutes after the poison had pro¬ 
duced its full effects; and as during this time the usual 


changes in the colour of the blOod took place in the lungs; 
it is evident, that the functions of the heart and lungs were 
unimpaired: but that those of the brain had ceased, is 
proved, by the animal having continued in a state of com. 
plele insensibility ; and by this circumstance, that animal 
heat, to the generation of which I have formerly show n 
the influence of the braiu to be necessary, was not gene¬ 
rated. 


Having learned, that the circulation might be kept up by Im* 

ailiticial respiration for a considerable time after <iu *iVi.y k, , ]» 
uoorarahuii produced its fuM effects, it occurred to me. a-nii.-ui 


that, iu an animal under the inliuenec of this or of any 


i,; - i ♦ 
A 1 v 


iOIl- 


other poison, that acts in a similar manner, by' continuing 
the artificial respiration for a sufficient length of time offer 
natural respiration had ceased, <ht: brain might recover from 
the impression, which the poison had produced, and the 
animal might be restored to life. In the last experiment, 
the animal gave uo sign of returning solvability: but it is 
to be observed, L. '1 hat the quantity of the poison em¬ 
ployed was very large. *2. That there was a great fo-s of 
animal licat, in consequence of/ the temperature of the 
room being much below the na*"rai temperature of the 

animal, 
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animal, which could not therefore be considered under such 
favourable circumstances as to recovery, as if it had been 
kept in a higher temperature. 3. That the circulation was 
still vigorous when l left olf inUating the lungs; and there¬ 
fore it cannot be known what would have been (he result, 
if the artificial respiration had been longer continued. , 

Kip. 30. A wound was made in the sole of a rabbit, and 
one drop of the essential oil of almonds was inserted into 
it,<and immediately tne animal was placed in a teirrper.ittire 
of 90°. In two minutes he was under the influence of the 
poison. The usual symptoms took place, and iu three mi¬ 
nutes more respiration had ceased, and he lay apparently 
dead, but the heart was still fell boating through the ribs. 
A tube was then introduced into one of the nostrils, and 
Ihe lungs were inflated about thirty-five films iu a minute. 
Six minutes after the commencement of artificial respiration, 
he moved his head and legs, and made an effort to breathe, 
lie then was seized with convulsions, and again lay motion¬ 
less, but continued to make occasional efforts to lueathe. 
Sixteen minutes after its commencement, the artificial re¬ 
spiration was discontinued. Tie. now breathed sponta¬ 
neously seventy times in a minute, and moved lus head and 
extremities. After this-, he occasionally rose, and attempt¬ 
ed to walk. In the intervals, he continued in a dozing 
state; but from this he gradually recovered, in less than 
two hours he appealed perfectly well, and ho continued 
well on the following day. 

The inflating the lungs has hc.m frequently recommended 
in cases of su(location, where the cause of death is the ces¬ 
sation of the functions of the lungs: as far us I know, it 
has not been before proposed iu those cases, in which the 
cause of dcadt is the co ration of the functions of the 
brain*. it is probable, that this method of treatment 

might 


KxpcMir.f'Mi; of * Sine" Mu*, pap'-r was read, 1 have been favoured by the Right 
JM> I* Ui*' Mon. ihe Pi-e-ifleiLt with the pciiKil of a Dissertation on the Ktlects 
of tlie l’p Tieute, lately published at Paris by Mr. Delile; by 
• which 1 find, that he had emploved artificial respiration for the 
recovering animals which wore under the influence of this poison, 
with success. Mr. Delile describes the upas tieute as causing death 
1 by 
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might be employed with advantage for the recovery of per¬ 
sons labouring under the effects of opium, and many other 
poisons. 

V. 

The experiments, which have been detailed, lead to the General con- 
fidloiving conclusions. elusion* 

1. Alcohol, the essential oil of almonds, the juice of 
aconite, the empyrcmnatic oil of tobacco, and the woorara, 
act as poisons by simply destroying the functions of the 
brain; universal death taking place, because respiration is 
under the influence of the brain, and ceases when its func¬ 
tions arc destroyed. 

'2. The infusion of tobacco, when injected into the in¬ 
testine, and the upas anliar, when applied to a wound, 
have the power of rendering the heart insensible to the sti¬ 
mulus of the blood, thus stopping the circulation; in other 
words, they occasion syncope. 

There is reason to believe, that the poisons, which in 
these experiments were applied internally, produce their ef¬ 
fects through the medium of the nerves, without being ab¬ 
sorbed into the circulation. 

4. When the woorara is applied to a wound, it produces 
its effects on the brain, bv entering the circulation through 
the divided blood-vessels ; and, from analogy, we may con¬ 
clude, that other poisons, when applied to wounds, operate 
m a similar manner. 

' r ;. When an animal is apparently dead from the influence 
of a poison, which acts by simply destroying the functions 
of the brain, it mil) , in some instances, at least, be made 
to recover, if respiration is artificially produced, and con¬ 
tinued for a certain length of time. 

From analogy we. might draw some conclusions respect¬ 
ing the mode, in which some other vegetable poisons pro¬ 
duce their effects on the animal system; but 1 forbear to 
enter into any Speculative inquires; as it is my wish, in 
the present communication, to record such facts only, as 
appear to be established by actual experiment. 

bv oeca-ioiii iL’ repealed and long continued contractions of the 
muscles ot us jiiation, on which il acts through the medium ol the 
sphiil uiu'iou, »,tbout deal rosing the functions of the brain. 

HI. Dcsciiption 
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lit. 

Description of a Machine for Washing Potatoes and other 
esculent Roots for feeding Cattle: by Mr. William 
Lester, of Paddington *. 

SIR, 

Machine ihr jnLEREWITII you will receive a machine for the more 
cleaning roots, expeditious washing of all tuberous rooted vegetables (such 
as potatoes, turnips, carrots, &c.) from the soil that ad* 
heres to them when taken from the ground. 

Disadvantages The staved cylinder, revolving in a trough of water so 
of an old one s i owr as not exc j tc t }, e centrifligal force, is not new. I 

for the purpose. ° 7 

have made-use of it myself twelve years ago, but always 
found it cold and wet work, to take the roots from it when 
Th«se removed, washed. To obviate which, I have added the levers and 
wheels, and find it a very^reat improvement, as a boy 
therewith can do the work of two men, without exposing 
himself to the dangerous effects of dabbling in cold water. 
The importance of thif mode will appear very obvious, 
when compared with the present laborious one used by the 
potato sellers in London. The partial motion given to the 
potatoes, by stirring them about in a tub, cannot separate 
the soil so effectually from them, as when the water is more 
violently agitated by their falling over each other in a re¬ 
volving cylinder, neither will they be so much bruised as 
by the ends of the levers. If the soil should be particularly 
adhesive, the heads of a couple of old heath or birch 
brooms put into the cylinder will effectually disengage it 
from the eyes of the potatoes, and as the dirt separates, it 
falls to the bottom of the water in the vessel under the cy¬ 
linder. 

If you will have the goodness to lay this before the So¬ 
ciety, and it should be deemed worthy of their attention, I 
will, if necessary, on being requested, attend to explain 
the effects of the machine. 

I am, Sir, 

Your most humble and obedient servant, 

W. LESTER. 

* Trans, of the Society of Arts, vol. xxvii, p. 34. Tne silver 
medal was voted to Mr. Lester. 

SIR, 
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SIK, 

AC RKF.ABL.rc to your request I have procured the Great sarins of 
enclosed certificates, &c., on the utility of my improved root l^potatoef^" 
washer, which you will have the goodness to lay before the with it 
Society. 

t 1 have no doubt but it would save half the labour in 
washing potatoes in London, if it were brought into use: 

It is obvious to every one who has seeu it work, that it is 
greatly superior to the tub and levers used by the potato- 
mcrchants, as it is not so liable to injure the roots. The 
soil is drawn from them with more facility, and their fall¬ 
ing into the basket from the cylinder is more clean and 
comm odious by far than taking them out of the tub with a 
grated shovel, from the corners of which many roots are 
bruised : it also prevents the potatoes being injured in qua¬ 
lity from being long soaked in water, from which they 
suffer greatly in the common way. 

1 am, Sir, 

Your most obedient and humble servant, 

YV. LESTER. 

Certificates of the Utilitn of Mr. Llstek’s Machine for 
Kashin g Tuberous Hoots . 

SIR, 

IX reply to your inquiries respecting the utility of the Testimonies o-. 
root-washer, which 1 purchased of you about twelve lts 
months since, I have much satisfaction in stating, that 1 have 
used it, constantly, during the last winter, and have found 
it to answer the purpose for which it is intended most tho¬ 
roughly ; and if my opinion will be of any benefit to you, I 
have not the least objection to your making it public. 

I am, Sir, 

Y"our obedient humble servant, 

JAM LIS JOHN FAKQL'IIARSON. 

SIR, 

IN answer to yours I have to observe, I consider your 
root-washer to be a machine that no farmer, who is in the 
habit of giving roots to his stoA, ought to be without. I 
use it constantly in washing potatoes for 160 fattening sheep, 
beside hogs. A man, and a boy ton years old, will wash, 
Supplement. — Vol, XXX, Z without 
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without any exertion, 20 bushels an hour, or a man alone 
will do half the quantity. I have tried a few parsnips with 
it, and find it do them equally as well, and have no doubt 
but any kind of roots may be washed with it. 1 am very 
much pleased with it, and so must every one who has 
tried it. i 

With every wish for your success, 

1 am, yours sincerely, 

JOHN CLARKE. 

, To Mr. Lester, Sfc. 

LORD NORTHAMPTON acquaints Mr. Lester, that 
the potato.washer, that was bought of him, answers the 
purpose perfectly well, and is approved by all who have 
used it. 

Decriptionof Mr. Lester’s Machine for washing Potatoes , 
<5j'C. Plate IX, Fig. 1. 

THIS machine is shown in plate IX, fig. 1. The pota. 
toes are put into a cylinder or lantern A A, formed of two 
circular boards, and a number of staves connecting them. 
Six of these staves are connected at the ends of two pieces of 
wood, so that they can be opened as a door, to put in or 
take out the potatoes. The cylinder turns round in a trough 
BB, filled with water, and supported oil four legs. On 
the end of the axis of the cylinder, two pulleys, one of 
which is shown separately at D, arc loosely fitted ; these are 
intended for the cylinder to move upon, when full of po¬ 
tatoes ; they run upon a swinging frame E K, which rerts 
on centres at F F : when the long end of the frame is pulled 
down, tbc other end is raised up, lifting the cylinder oil* 
of the trough BB; when the long end of the frame be¬ 
comes the lowest, the cylinder rolls down on its wheels D, 
till it is over the hopper or wooden funnel G, under which 
a wheelbarrow or basket to receive the clean potatoes is 
placed: the door of the cylinder is now opened, and the 
contents turned out through the hopper into the vessel be¬ 
neath it. When the frame is in this situation, the iron rods 
H, which arc jointed to the short ends of the levers, form 
stops to the farther descent of the frame. 

When fresh quantities of potatoes are to be washed, they 
are thrown in at the door of the cylinder, which is then 

shut 
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shut up, and held shut by two small bolts. The end of the 
frame is then raised up, so as to make the short end the 
lowest, and the cylinder runs down oil its two wheels D 
over the trough Li, till it is stopped by two iron prongs fixed 
on the end of the frame 1£; the cylinder is then suttered to 
fait down‘into the trough, and the potatoes, «fcc. are washed 
by turning it round by its handle K. a is a plug to let out 
the foul water. 

Any person who has seen the laborious and imperfect Advantages, 
method of washing potatoes in a tub, as practised in Lon. 
don, will be convinced of the utility of this machine, and 
of its preset ving the potatoes from being water soaked and 
spoiled, u hudi is the case when they are long immersed in 
water. 


IV. 

Method of packing Plants and Trees intended for Expor¬ 
tation, so as to preserve their vegetative Powers for 
many Months: by William Suimiiuy, of the Botanic 
Garde its at Brampton and Sloane-Strcct *. 

SIR, 

Wj, KX I had the pleasure of seeing you last Spring, I Discovery of a 
mentioned a mi noosed discovery I had made of a substance, su * ,slant ’ e ^ at 
that would preserve trees and plants for a considerable time plants in a 

„in ii. growing state, when packed up in close boxes: and sevcrai'nimiih.s 
that by this method they might be sent abroad to great 
distances with more success and less trouble than in any 
other. T now take the liberty of troubling you with the 
results of several experiments, which 1 have since made; 
being certain, that a greater demand will be found for the 
various articles cultivated in this country, and the persons 
who arc engaged in that trade benefitted, w hen it is publicly 
known. 

A box I have now sent, marked No. 1, contains sped- Trees packed in 
mens of tulip trees, and liquid q^iber trees, which were 11 

* Trans, of the Soc. of Arts, YoJ. XXV If, p. 40. Twenty 
guineas were voted to Mr. Salisbury for this communication. 

Z a packed 
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packed up close from September, 1S07, till March, 1808: 
they were then planted in my nursery; and the whole, 
amounting to several hundreds, have grown equally as well 
as they would have done, if only transplanted from one part 
to another of the same ground. 

In February last I sent to Boston in New England two 
packages in this way, each containing upwards of nine him* 
dred trees of different kinds ; and 1 have lately received the 
pleasiug intelligence, that they have all arrived safe and 
done well, but that some fruit trees sent to the same gentle¬ 
man, packed in the usual way, were all spoiled, owing to 
the heat of the hold of the vessel, in which all the packages 
were placed. 

The other box 1 now send to you, marked No. 2, con¬ 
tains specimens of different trees, which were packed up 
by my order, some of which have been in the boxes four 
months, and others a longer period, and the remainder now 
in the boxes are all in a similar state of preservation, and 1 
have little doubt will remain three months longer, or more, 
without injury. 

1 must beg leave to observe, that the principal cause w hy 
things of this nature do not succeed in long journeys i«, that 
if the package, (as is commonly the rase) becomes b) any 
means damp, it is very liable to heat, and the contents to be 
thereby very much injured: and if left dry, the moisture of 
the trees becomes exhausted, and they consequently die for 
want of nourishment. The mode recommended some } ear - 
ago by Mr. Ellis, of planting the articles in tubs or boxes 

of earth, is attended with so much trouble, that it has bei.i 

' | 

seldom found to succeed. 

In packing my plants, I make use of the long white 
moss, the •,pha*num palustre of Linn a* us, which grows in 
great plenty on peat bogs, and, when decayed, forms a great 
portion of that substance. It differs materially from other 
vegetables in possessing the power of retaining moisture in a 
wonderful degree, aud it docs not appear to be liable to 
fermentation in any situation, even when laid together in 
great quantities; hence a decomposition does not readily 
take place, aud it preserves the power of affording moisture 

and 
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and nutriment to plants when completely enveloped in it, as 
appears by the above experiment. 

I am, with great respect, Sir, • 

Your very obedient, and most humble servant, 

WILLIAM SALISBURY, 

*WE hereby certify that we packed up the several trees 
and plants at the times marked in the labels of those in the 
box No. 2, by desire of Mr. Salisbury, and that the said 
specimens have remained ever since iu the boxes as above 
described. 

ALEXANDER REITH. 

JOHN WOODHOOD. 

DEAR SIR, 

THE prosperity of a country was never more rapidly Benefits of the 
promoted, than we have happily witnessed in our own nation natura * 

within a few years, since the study of natural history has 
become so general among all ranks of society; and pro. 
bably nothing li.is contributed so much thereto as the ex¬ 
tended knowledge of botany, and the numerous collections 
of vegetable productions, which have lately been intro¬ 
duced from all parts of the world. From such sources our 
agriculture, and many of the arts, have been greatly im¬ 
proved; yet much still remains to be accomplished by the Much still 
assiduous botanist; for instance, neither the plants produc. ' vailUn S 
ing the cinchona, or which nourish the cochineal, have yet 
fetched our soil, nor are we even acquainted with those 
which yield many of our most useful drugs. This is owing, fom thcdiffi- 
In a great measure, to the difficulty of procuring perfect 
seeds, it being a well known fact, that many kinds will not 
vegetate, if left dry but a short time after gathering; and 
the difficulty of keeping plants alive during long voyages has andpUntsalivr. 
been almost an insuperable obstacle. Impressed, therefore, 
with the importance of the subject, I wrote to you on the 
9th of January last, and have now the pleasure of commu¬ 
nicating to the Society of Arts, &c., for the benefit of the 
public, farther particulars of the mode I have discovered; 
and by which I am convinced, from actual experiments, • 
trees or plants of all kinds may, with ease and certainty, be 
transported from any part of the globe to this country and 
our colonies; being confident, that our commerce will be 

improved 
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improved by a mnre certain mode of exporting the nume* 
rous fruits with which our nurseiie-. exclusively abound. 

I had, some time ago, an opportunity of viewing a large 
heap of rr.oss (sphagnum pat ast re , JL/nn.) which had been 
collected for decorating a grotto. 1 observed, that, al¬ 
though it had lain exposed for several months it; the heat-of 
summer, yet, w ith the exception of the very Outside of the 
heap, its panicles appeared in (he same state as when first 
collected, and that a gentle state of vegetation was still go¬ 
ing on. I moreover observed, that several species of heaths, 
grasses, and plants, that had been by chance collected in 
the heap, were preserved, and in several instances had the 
same appearances as when grow inn; others were a little 
blanched for want of light; but even these were alive, and 
i capable of grow ins by proper managemenr. These circum¬ 
stances led me to make some experiments to ascertain how 
Jong trees of different kinds might he preserved in this sub¬ 
stance, wk Mi excluded from the external air; and 1 so far 
succccdul, as to keep them for si\ months, part of w hicli time 
had been extreme h .t weather, and 1 had afterward the 
pleasure of ga.iiicr them to ero - in my gmlen equal to any, 
that had been transplanted tin -mm stason. 

As { have cndiavo at J to discover what property this 
particular moss possesses, when compared with others gene¬ 
rally i.sod for packing plan,-, i ‘-hall remark, that, as its 
name implies, if is in a great m ••asure an aquatic, and con¬ 
sequently end liable to injury from moisture, which it has 
the powei of retaining in a womleiful degree, while all the 
species of bypnum cannot be prevented fro.n rotting, un. 
less they are kept perfectly dry; and although the mosses 
in general, when moistened with wafer, are useful to wrap 
round the roots of trees when packed up, yet they gradually 
lindc.tgo adecomposition ; and consequently, if’ plants were 
completely enveloped therein, they would decay in time 
from the same cause, which I have proved in many in¬ 
stances. 

I was therefore led to ascribe the advantages, which the 
sphagnum pa 1 attire possesses, to its property of holding wa¬ 
ter, and resisting fermentation ; and 1 am confirmed in this 
ppinioq, by a letter, which I have received from my worthy 

friend 
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friend Mr. A. T. Thompson, to whom I had submitted 
some of that moss, for a chemical analysis, and whose let¬ 
ter I now enclose. 

The manner in which I have been accustomed to pack Mode of pack- 
up plants is as follows. When the moss is collected from in ^ l J,aiUs 1,1 
the bogs in which it grows, it should be pressed, in order 
to drain out as much moisture as possible, and having boxes 
prepared of sufficient sixes for the young trees, (which may 
in some instances be shortened in their branches), I lay in 
the bottom of the box as much moss as will, when pressed 
with the foot, remain of the thickness of four inches. A 
layer of the plants should then be put thereon, observing 
that the shoots of each other do not touch, and that the 
space of four inches be left round the sides; after this, 
another layer of moss, about two inches thick, is placed, 
and then more plants; and I thus proceed, till after the 
whole of the plants are pressed down as tight as possible, 
and the box filled within four inches of the top, which space 
must be filled with the moss: the contents are then trodden 
down with the foot, and the box nailed closely up. 

When trees arc intended to be sent to distant countries, Treatment ,»f 
I should advise such to be selected as arc small and healthy jtbctre.s when 
and when arrived at their place of destination, they should ar * U ‘ 
be cut down quite close, even to the second or third eye 
from the graft, or, in trees not grafted, as near the former 
gear's wood as possible; and having prepared beds according 
to the following mode, let them be planted therein, to serve 
as a nursery; for trees of every description suffer so much 
from removal, that, unless the weathwr is particularly favour¬ 
able, they do not recover it for some time, even when only 
transplanted in their native climate. I do not think it ad¬ 
visable, therefore, to plant them at once, where they are 
liable to sutler from want of water, and other attentions ne¬ 
cessary to their perfect growth. I therefore recommend 
beds to be thus prepared for them, viz. On some level spot 
of ground, mark out beds five feet wide, and leave walks 
or alleys between them, of two feet wide, throwing a por¬ 
tion of the earth out of the bells upon the alleys, so as to . 
leave them four inches higher than the beds. 


If 
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If the ground is shallow, and the under stratum not fit 
for the growth of trees, the whole should be removed, aud 
the beds made good with a better soil. 

The advantage arising from planting trees in this way is, 
that, the beds being lower than (lie walks, the wat-r which 
is poured on, for support of the trees, is prevented from 
runuing oil'. The plants are also less exposed to the influ¬ 
ence of the v, inds; and, if a dry and hot season should im¬ 
mediately follow after they a»e planted, hoops covered with 
mats, straw, or canvas, may be placed over them, to pre¬ 
vent the sun from burning the plants, and to hauler a too 
speedy evaporation of moisture. 

In warm climates, canvas cloth will auswer best for these 
shades, to be flxed during the heat of the day, so as to pre¬ 
vent the surface of the mould from becoming dty ; and if a 
little water be sprinkled upon the canvas, once or twice dur¬ 
ing the day, it will keep it tight, and produce a moist at¬ 
mosphere underneath, which will greatly facilitate the 
growth of the plauts. 

These shades should be removed at the setting of the sun, 
and the plauts then watered, when they will also receive 
the benelit of the dews during the night. Tu the morning 
the shades should be replaced, and the plants thus protected 
till they can stand the open air, to which they should gra. 
dually be inured by removing the shades daily more and 
more, till they can be wholly taken away. 

The plants should be planted in rows across the beds,, 
about three inches distance from each other, and the rows 
should be about nine inches apart; and when the plants have 
grown thus for one year, they may be removed to the places 
where they are intended to remain. 

I remain, dear Sir, your obedient servant, 


WM. SALISBURY. 


DEAR SIR, 

Analysis of tlie THE analysis of the moss, which you put into my 
£r UniI ’ a ' hands, has afforded the following result. 

A portion of it macerated in boiling distilled water, for 
twenty-eight hours, yielded a pale straw-coloured, slightly 
mucilaginous infusion, which was nearly insipid, and of 3 
disagreeable odour. 


The 
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The infusion of litmus was reddened when added to it. 

With the nitrate and acetite of barites, insoluble precipitates 
were thrown down, as was also the case with the acetite of 
lead. Sulphate of iron gave a very slight olive tinge to the 
infusion, after standing eight hours; and with the solution 
of gelatine, a small quantity of a whitish flocculent pre¬ 
cipitate was formed, after standing twelve hours. The 
oxalic acid, a solution of pure ammonia, and the nitrate 
of silver, produced no efleet on the infusion. 

The conclusion to be dta.vn from these results is, that 
the moss contains in its composition, beside the ordinary 
principles of vegetables, a very small portion of gallic acid, 
and of tannin, some sulphuric acid in iln uncombined state, 
mucilage, and extractive matter. No inference can, there¬ 
fore, be drawn from these results, which explains in any 
degree the effect? of ti e moss in preserving the vegetables 
that are enveloped in it; nor is there any effect produced 
»n the air by it, more than is produced by mosses in general, 
when in an uneorrupted state; other causes to explain the 
preservative property of the moss must therefore be looked 
for, and these are to be found, in my opinion, in the pecu¬ 
liar qualities of the mo'-s, connected with its own existence 
as a living plant. 

riauts which are taken from the earth, and packed up to n.mt-i will not 

be sent abroad, or to auv distance so considerable as to miLss 

J kept alive, 

keep them for some length of time in the package, will not 

vegetate when again taken out of it and planted, unless 

some degree of xit.i’ity has been preserved during the period 

that they have been out of the ground. 

To preserve this, four circumstances are essential in the Circumstances 
packing material; softness, in order that the delicate parts l j'^ Ml!,lte *° 
of the enveloped vegetable be not injured; looseness, that a 
certain portion of air be contained in it, and that an equal 
temperature maybe preserved; moisture; and the power 
of resisting fermentation, and the putrefactive process. 

All of these circumstances this moss possesses in a remark- Bog moss envi¬ 
able degree; its power of absorbing and retaining mois- ,,e,, dy possesses 
turn is more considerable than that which perhaps any other • 
moss possesses, it is light, soft, and loose in its texture, 
and its vitality is so considerable, as to carry on the powers 

of 
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of vegetation, and consequently to enable it to resist fer* 
mentation and putrefaction for a very great length of time. 

Placed under such circumstances, the plants, which are 
packed up in the moss, enjoy a kind of life in some degree 
similar to that enjoyed by an animal in a torpid state, the 
functions of life are supported at a very low state, but still 
sufficient to preserve them in a situation to be acted upon 
by favourable circumstances, when again planted. Such is 
the theory I have formed of the effect of this moss in pre¬ 
serving plants ; the many necessary calls of my profession 
have not allowed me time sufficient to investigate the sub¬ 
ject, with all the attention I could have wished to have 
bestowed on it, and must also plead my apology, for the 
hasty manner in which my opinion is presented to you. I 
consider the discovery of much value, both to botany and 
agriculture. 

Believe me, 

Yours truly, 

A. T. THOMPSON. 


Dear Sib, 

IN addition to the account which I delivered to you, re¬ 
specting my method of packing plants for exportation in 
the sphagnum palustre moss, I beg leave to observe, that, 
at the time the case was packed tip, which 1 sent to the 
Addphi in January last, a similar package was sent from 
me to Sierra Leone, by desire of the African Institution, 
wlio wished to introduce into that colony the mulberry tree 
for feeding silk worms; also different kinds of vines, ami 
other fruit trees, amounting in the whole to nearly fifteen 
hundred trees. 

They arrived there in abont four months after the pack¬ 
age was made up, and the trees were planted under the di¬ 
rection of a gentleman, to whom I gave a copy of the in¬ 
structions, which accompanied my former letter to you of 
last January. The following account of them has since 
appeared in the African Herald. u A number of fruit and 
other trees, among which arc the white and red mulber , 
vines, &c., have been sent from London, by order of ti.e 
African Institution; all of which are at present growing 

here, 
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here, in a very flourishing stale; and a piece of ground is 
clearing in the mountains, to which they are intended to 
be removed the uext season.” 

I requested the gentleman, to whose manaj'ment the Afri'an plants 
plants were entrusted, to acquaint me how tli-v* ncceeded, fcr " F,; P liin ■ 

, and to'use the same moss in packing up for me, some of the mo*,, 
wild plants of that neighbourhood, which he did in June 
last; and at the same tune 1 received a letter from Mr. 

Macaulay of that place, with the follow:^ intelligence, 

“ The plants which were bought of you, and sent out by 
the African Institution, ab thrive very well, except the 
tea tree, sour sop, and a few others. The mulberries, &c., 
grow most luxuriantly : most of the trees have been re¬ 
moved to a more temperate situation, about three miles 
hence, where the remainder will soon also be planted.” 

This letter arrived by the Derwent, captain Columbine, and arrived in a 
who abo brought me a box of plants packed up in the* 1- tor 
moss, which had been previously sent with the above; and 
although the package did not arrive at Brompton before 
the 5th of October last, the plants were in a fine state of 
vegetation, and are now growing in my hot-house; and 
even the moss itself had preserved its vegetative state, and 
was perfect. 

1 have been thus particular in my r description of the fact, 
as it is a corroborating proof of the utility of this moss for 
ftiicli purposes ; and as the removal of trees cannot be other¬ 
wise elicited in long vo>ages, without great expense and 
inconvenience. 

1 am, with great respect, Dear Sir, 

Yours very truly, 

WILLIAM SALISBURY. 

Reference to Mr. Salhlnrrjj's Method of managin'; Plants, 

after the,; are removed from the Package. See Plate 
IX, Pig. *2, 3- 

The plan fig. ‘2, at the bottom of plate IX, represents, AL-lind of ma- 
on a small scale, sections of 7 the beds and alleys, with the 'V* 1 ' 5 "® ‘ 1,, ‘ 

•' ’ w (.! L,l> l,» T 

plants as first set. The beds, are to be made on level thou .umal. 
ground, each bed to be five feet wide, with a space, bbb, 

betw ecu 
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moss nine 
months 


between each for a road. A portion of the earth is to bo 
thrown out of the fire feet beds, upon these roads, so as to 
raise them four inches higher than the beds, as shown in the 
plan ; C represents the plants as first set out, with an arched 
cover of canvas cloth over them ; D shows the plants when 
they have grown in the beds for some time, and in a state, 
ready for planting out. 

To illustrate the mode of cutting or pruning the plants, 
after they are removed from the package: fig. 3, No. 1, is 
supposed to be a fruit tree, of one year’s growth from the 
graft, that is a maiden plant. It is to be cut down as is re¬ 
presented in No. 2, and the next season’s growth will form 
the tree No. 3. When it is fit to remain as a dwarf, or if 
pruned, as is represented in No. 4, it will form a standard, 
or such as arc usually planted in orchards with high stems, 
in order to be out of the reach of cattle. No 5 ks supposed 
to represent any small tree, that has not been grafted, but 
cut down for planting. No. 6 is the form it will make the 
following season, when it may be left; or, should it be in¬ 
tended for timber, or have a crooked stem, cut it close 
down to the ground as at No. 7, and it will throw up se¬ 
veral shoots, which should be all cut off’ but the strongest, 
and that will make the tree No. 8. This may afterward 
be kept trimmed up to a single stem, and a tree be formed 
much better than in any other mode. 

N. B. The packages of plants, Nos. 1 and 2, men¬ 
tioned in Mr. Salisbury’s first letter, were opened and exa¬ 
mined by the committee of agriculture, on the 10th of 
January, 1809, when all the plants appeared to be in a 
state fit for vegetation. The boxes were then dosed, and 
placed in the society’s model room, and opened again on 
the 30th of May, at the distribution of the rewards of the 
society; the plants were then in a state fit for growth, hav¬ 
ing formed both new roots and branches during their con¬ 
finement. It appears, therefore, that the plants were, from 
their first enclosure by Mr. Salisbury, thus preserved nine 
months out of the earth. 


V. Description 
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y. 

D ascription of an Apparatus used at Sheffield for cleaning 
Chimneys; by Mr. Samuel Roberts, Chairman of a 
Committee appointed at that Place for encouraging the 
Sleeping of Chimneys xzithout the use of Climbing-boys *• 

T. IIE two brushes, Plate X, fig. 1, ami 2, arc those \ pparatm for 
which at present appear to answer best the intended pur- c “ al,m h r 

111 1 chimney*. 

pose. Fig. 1 is the easiest to work in difficult chimneys; 
but in those which are tolerably straight No. 2 will be 
found the more convenient, as it clears itself better of the 
soot in ascending. Soldered on the inside of the iron hoop 
A, at b is a hollow iron tube, going through the woodea 
balls B. The nut C screws upon the upper end of the 
hollow tube, through which the rope passes, and fastens 
the whole together. The balls B are put upon the tube in 
separate parts, divided at d , for the convenienry of putting 
in and replacing the brush part F, which is composed of 
bristles, whisk, and whalcbone. The whisk (which should 
be well selected for the purpose) is in the middle, on each 
sale of which, above and below, is a row of v, halcbone, 
split thin, with the fiat sides towards the whisk, and above 
and below the whalebone are bristles. Care must be taken 
that the whole is not too thick and strong, otherwise it 
will be difficult to get in and out of the pipes on the tops 
of the chimneys; where they are pressed together between 
the balls B, they should not be thicker than three eighths 
of an inch. Great care must also betaken, that the parts 
of the brushes are well fastened together, and firmly fixed 
between the balls B, so as not to be loosened in working. 

The diameter of the balls B is three inches. The distance 

* Abridged from the Trans, of the Soc. of Arts, \ol. \x\ ii, p. 

•JOi). The Society, anxious to relieve the sufferings of humanity, 
have attended with much pleasure to the endeavours of the inha¬ 
bitants of Shetfield, and cooperate with them in their attempts to 
supersede the necessity of employing climbing bovs; they have, 
therefore, immediately on receiving the following communication; 
ordtied it to be inserted in their volume, and an explanatory en¬ 
graving of the machinery employed to be annexed. 


between 
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between the two brushes FF, in drawing fig. 2, is abonf 
four inches. The wooden tubes D, (which are about one 
inch in diameter,) through which the rope passes, should 
Hot be too long; the shortest next the brush should not 
exceed fifteen inches. They should gradually increase in 
length as they recede from the brush to the bottom, where • 
they should not exceed thirty inches. The brush, fig. 3, 
is a good deal similar to a bottle brush, the handle about 
four feet long, made of whalebone, wrapped with iron or 
brass wire, the brush part made of bristles only. It will 
be found to be very useful in cleaning shott dues, &c. in 
kitchen chimneys. 

Fig. -4 is a kind of tent, within which the machine may 
be worked. It will be found useful in rooms, where it is 
particularly desirable, to prevent the lea^t particle of soot 
from escaping. The cross bars E arc of oak, about one 
inch and a half broad, and half an inch thick, turning 
upon an iron pin at/. GG are two small iron rods, slip¬ 
ping upon pegs at /s, to each of which is suspended a linen 
curtain, the one next the chimney, II, a short one, the 
other, as shown by the dotted line I, a long one, reaching 
to and resting five or six iuchcs upon the iloor. ec are 
small pegs, which, when the bars E arc closed, fit into 
the notches gg, so as to stop the bars in the proper place, 
and prevent their being opened the wrong way. When the 
bars E are opened, they stretch the tapes K, which are 
fastened to the tops of the bars /t, and are about three 
feet six inches long, to which extent only they suffer the 
bars to open. When thus extended, and placed in the 
proper situation, a loose sheet, of the same kind of linen 
as the curtains, is thrown over, aud hangs down over 
the tapes, and upon the floor at each end, buttoning to 
the curtains at the corners, so as to form a complete tent, 
about five feet long, four feet wide, and five feet high, with¬ 
in which both the man and the buy can stand with the ma¬ 
chine to work it. 


TI. Abstract 
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VI. 

Abstract of a Paper on the hitter Substances formed by the 

Action of Nitric Acid on Indigo: by Mr. Cjievueul *. • 

$ 1. 1. Before i recite my experiments on the bitter Action of nitric 
and acid substances, that arc obtained by treating indigo ' dlgc> 

with nitric acid, 1 will briefly advert to the labours of 
others on the same subject at different periods. 

2. Mr. Ilaussmatr was the first, who made known the for- Amerfrom it, 
matron of the bitter principle by the action of nitric acid 

on indigo. Mr. Welthcr afterward obtained it from silk bj and from silk, 
means of the same acid, described iis principal properties, 
and gave it the name of amer. 

3. Messrs. Proust, Fourcroy, and Vauquclin, have shownAlmost all 

in several papers, that almost all organic substances, into' jr K a,lit ' s . ub_ . 

* 1 * * '.ty ncos yield ff 

the composition of which nitrogen enters, yield Welthcr’s wd frequently* 
amer, and frequently benzoic acid. bmzoicacid. 

Messrs. Fourcroy and Vauquclin studied with great at- Prmerties of 
tention the properties of the amer obtained w ith indigo, t^urcro™^ 
They observed, that it was acid; and that it was to be con. Vaupielin. 
sidered as a superoxigenated hydrocarburct of nitrogen, 
forming with pure potash a detonating compound, w hich 
appeared not to contain any nitric acid, as Welthcr had 
said. They observed farther, that, if the action of the 
nitric acid on the indigo was stopped, before the whole of 
.the amer was formed, an acid was obtained, which sublimed 
in white acicular crystals, and appeared much to resemble 
benzoic acid. 

4. Mr. Hatchett, in his learned researches concerning the Mr. Iltchett’s 
action of sulphuric and nitric acids on vegetable compounds, aruficJ umun * 
made known several products, (hat precipitate gelatine 

as tannin does: and on account of this property, com¬ 
bined with several others, he called them artificial tanning 
matter. 

5. I observed in the year 1808, that the extract of Brazil Action of nit: 
wood was converted by nitric acid into a bitter substance, acld unbwn1, 

• 

* Ann. <!•> Chim. vnl. lxxii, p. 113. “Read to the National In¬ 
stitute, the 30th of Nov., 18OP, 

that 
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ACTIOS OF NITRIC ACID O* INDIGO. 

that differed from the amcr of Welthor: and considered it 
as a compound of nitric add , amcr , and artificial tannin. 

6. Mr. Braconnot, in a pap£r on gum.resins, speaks of 
an acid, which he obtained with aloes and nitric acid. He 
remarked, that this acid bore some analogy to the amer of 
indigo, and also to an orange-coloured substance, that 
Messrs. Fourcroy and Vauquelin had formed with muscular 
flesh and nitric acid*. 

7. In the month of January, 1809, I resumed my exa¬ 
mination of the. amer of Brazil wood, in order to find how 
fjr if resembled the aloetic acid of Air. Braconnot, when 
Hr. Vauquelin communicated to me a letter, in which he 
\as informed, that Air. Alorelti, professor of chemistry at 
L'dina, had obtained, by distilling indigo with nitric acid, 
an acid, that formed a detonating compound with potash, 
soda, the oxides of iron, lead, silver, &c. It was added, 
that Mr. Aloretti considered it as a new acid, because it 
could not be confounded with the benzoic, which Messrs. 
Fourcroy and Vauquelin said they had formed with indigo. 
Air. Vauquelin was desirous, that I should repeat these ex¬ 
periments; and at the same time requested me to examine, 
whether these acid and detonating products did not owe 
their properties to some nitric acid, which they retained in 
combination. 

| II. 8. Into a retort I poured four parts of nitric acid 
at 32 Q [1-283] diluted with four parts of water. A re¬ 
ceiver being fitted to it, i placed it on a moderately warm 
sand heat, and added gradually two parts of Guatimala 
indigo coarsely pounded. The mixture grew hot, aud a 
quantify of nitrous vapours, carbonic acid, &c., was evolved. 
Fearing the action would become too violent, I removed 
the apparatus to a cold sand bath, and left the substances 
to themselves for four and twenty hours. 

9. During this time nitric acid, prussic acid, and a small 
quantity of yellow bitter matter, had passed into the re¬ 
ceiver. 

10. The liquor, that remained in the retort, was of a 
reddish yellow, and tv^o concrete substances floated on it. 

* See Journal, vol. xxvii, p. 361. 

The 
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The most abundant had the appearance of a resin . The 
other was of an orange-colour, and disseminated in this in 
the form of clots. These were both separated from the li¬ 
quid, M ashed with cold water, and then boiled. The resin¬ 
ous matter congealed on cooling; and the orange.coloured 
substance, after having dissolved, fell to the bottom in small 
grains, which did not adhere to each other. 

11. The water, that had been employed to separate theseTheliquid 
two substances, was added to the liquor (10) left in the distiUed ' 
retort, and then distilled. i\itrie acid, prussic acid, amcr, Products, 
and a little ammonia, passed into the receiver. The con- Yielded crystals 
cent rated liquor on cooling let fall crystals formed of the^ d amer a!ld 
amer of Wclthcr, and of the benzoic add of Messrs. 

Fourcroy and Vauquclin. Having dissolved these in hot 

w atcr, I obtained by cooling the crystallized acid , retaining 
a little amer; and by evaporating the liquid fine yellow scales 
of amcr. 

12. The liquid, which had furnished the crystals (11) of oil from 
amer and acid, after boiling down let fall a red liquid sub- Wd ^ e r!° la ' 
stance resembling a fat oil. 

13. The supernatant liquor (12) was evaporated to dry- More of tlu,, 
ness, and hot water poured on the residuum. Oxalate 

lime was left undissolved; and the water, on cooling, let 
fall some oily matter, and afterward a yellow sediment , 
zchtchpas pretty soft , and ditiered from the oily matter only 
in the proportion of its principles. 

-• -14. I shall now proceed to examine, 1st the amer; 2d, Thepioducu- 
thc acid substance, which has been compared to benzoic exaiili:ied ‘ 
acid ; 3d, the resin. The other products being only corn- 
pounds of these three, I shall not speak of them under se¬ 
parate heads; but I intend in a future paper to return to 
the substance of an oily appearance . 

§ III. Art l. Of the Amer. 

15. The scales of amer, which I mentioned (11), re- The am« in> 
tained a little resin, whence they derived a deep yellow l>ure 
colour; and a small quantity of'the acid, which has been 
called the benzoic, but which I shall designate under the 
name of volatile acid. 

Supplement. — Vol. XXX. A a 


When 
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wh*ii° , C , CS ^ r hcn the amer is very pure, it is white inclining to 
en pure. straw-colour. Its solution in water is not reddened by 

* salts of iron at a maximum. That which wa 9 employed in 

the following experiments had been boiled in nitric arid: 
afterward crystalized repeatedly; combined with potash, 
and then separated from it by muriatic acid; and lastly 
crystallized, till, when rcdissolved in water, it no longer 
precipitated solution of silver. 

16. The amer, being gently heated in a common phial, 
suhlimed in little needles, or scales, of a white colour in¬ 
clining to straw.yellow. Thrown on a redhot iron it took 
lire, and left a coal, which melted. If exposed to a red 
heat in a retort, a pretty strong smell of nitrous acid and 
of prussic acid is evolved. 

To examine the products of the amer subjected to the 
action of heat, I contrived an apparatus consisting of a 
glass ball surmounted with a tube, which terminated under 
a jar filled with mercury. Into the ball I introduced 2 dec. 
[3 grs.] of amer, more would have burst it, and fastened 
the tube to the jar by means of a wire. 

17. When the apparatus was thus arranged, I heated the 
ball with a redhot coal; the amer melted, grew black, and 
took fire; a light coal remained; and aqueous vapour, gas, 
and a little charcoal passed into the receiver. 

The gaseous product reddened litmus paper. It had the 
smell of nitrous acid, mixed with that of prussic; and I 
analysed it in the following mode. I first passed seme 
water into the jar, and a slight absorption took place. 
When this appeared to be at an end, I shifted the water to 
another jar filled with mercury; and found, that it had 
' dissolved a portion of amer, which had been volatilized 
without decomposition, some carbonic arid, and some 
Mode of detect-* prussic acid. To detect the latter it was necessary, to sa. 
ing the latter, t urate the liquid with carbonate of potash; and pour It 
into a small glass retort adapted to a receiver, in which 
were some threads twisted together, impregnated with green 
sulphate of iron, and afterward dipped in a weak solu¬ 
tion of potash. On distilling, water and prussic acid 
passed over; and the thread, after having been washed with 
weak muriatic acid, became blue. (If sulphate of iron 

were 
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were mixed directly with the liquid saturated with potash, 
no prussian blue was obtained). 

The residuum of the distillation was reddish, and gelati- Residuum, 
nized. Sulphuric acid evolved from it a smell of prussic 
acid, mixed with that of nitrous acid. 

• The water therefore had dissolved, beside the undecom- Nitric acid and 
posed amcr, carbonic acid , prussic acid , and nitric acid: a httlaam- 
and I have every reason to thiuk, that it contained a little 
ammonia . 

18. The gaseous residuum insoluble in water was placed The gaseous ' 
in contact with a solution of potash for twentv-four hours, P rod “ ct ? not 
in order to abstract from it the carbonic and prussic acid, were 

that it might still retain. After this it was carefully wash¬ 
ed. In this state it did not redden infusion of litmus; but 
as soon as it was exposed to the air, it reddened it, and 
produced a pretty strong smell of nitrous acid; so that it 
must have contained nitrous gas. It burned in the same 
manner as oily hidrogen. I bad observed several times, 
that this residuum extinguished burning substances, because 
then it contained a great deal of nitrogen gas; and at other 
times, that it burned like carbonic oxide gas. It appeared, 
that these differences were owing to the degree of rapidity, 
with which the amcr was decomposed. 

The gaseous residuum insoluble by water or potash, there- nitric oxide, 
fore, consisted of nitrous gas , inflammable gas , and nitro - and 

gen. As 1 was not able to make an accurate analysis oT 
this residuum, I cannot say whether the whole of the ni- 
trogen caine from the air in the apparatus, the oxigen of 
which was converted into nitric acid by the nitrous gas; or 
whether part of it arose from the decomposition of the 
amer. 

19. From these facts it appears to me, that amer is a Composition of 
compound of nitric acid, and a vegetable matter, probably amer 

of an oily or resinous nature. Perhaps it may be objected, 
that the nitrous gas obtained may be formed during the 
process, by the compression the passes undergo: as is the 
case when hidrogen is detonated with oxigen containing ni¬ 
trogen in Volta's eudiometer, or in a glass globe for the re¬ 
composition of water: but the compression of the gasses in 
these apparatuses appears to me to be much greater, than 

A a 2 they 
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they experience in the detonation of amer. However, the 
facts that follow, and those which I purpose to relate, 
* will show, that it is more natural to consider amer as a com. 

pound of nitric acid, than as a substance formed directly of 
oxigen, hidrogen, carbon, and nitrogen. 

Action of potash 20. Amer is much more soluble in hot water than in cold. 

Its solution is aciJ, very bitter, and even a little astringent. 
If it be mixed with a concentrated solution of potash, small 
needly crystals of a gold colour are obtained, which are a 
compound of amer and potash, and have been described 
by Wellher, Fourcroy, and Vatiqaelin. These crystals 
detonate loudly when heated. They cannot be heated in a 
glass ball without breaking it to pieces. If 15 cent. [2grs.] 
be heated in a small assay matrass, aloud detonation is pro. 
duccd, the vessel is filled with soot, and a smell of prussic 
acid is emitted. If the matrass be closed as soon as the dc. 
tonation has taken place; and, when it is cool, a solution 
of potash be poured in, and afterward of green sulphate 
of iron, prussian blue will be obtained. 

100 dec. of boiling water dissolved 7 dec. of the detona. 
ting matter. On cooling, a great part of the latter sepa¬ 
rated in the form of small needles. The solution was not 
acid, and did not appear alkaline. 

This compound is decomposed by nitric or muriatic acid 
this compound-. a boiling heat, as Messrs. Fourcroy and Vauquelin ob¬ 
served ; and, on cooling, tiic amer crystallizes in white 
scales, inclining to straw-colour. But a very remarkable 
fact, which proves, that there is no such thing as elective 
attraction, is: if you take a solution of potash, supersa. 
titrated with nitric or muriatic acid, mix with it amer, eva¬ 
porate to dryness in a small capsule, and dissolve the re¬ 
siduum in hot water, you will obtain on cooling small de¬ 
tonating crystals, of a gold colour, formed of amer and 
potash; whence it follows, that amer decomposes nitrate 
and muriate of potash. 

uses of these Thus we have two opposite effects, that occur within * 
opposite effects. fan g e e f temperature the extremes of which are by no means 
remote; and which are easily explicable, if we attend to the 
circumstances. In the first, we perceive that the amer 
must first separate, since .potash is capable of forming with 

the 


Dissolved in 
water. 


Properties of 


No such tfuiij: 
as elective 
attrition. 
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the nitric or muriatic acid a compound more soluble in 
water than amer: the latter therefore is separated by the 
force of crystallization. In the second experiment, the 
amer and potash, being more fixed than the nitric or muriatic * 

acid, combine; while the acid Hies off by the expansive 
power heat. 

Amer combines very well with ammonia, and the result Union of amer 
is small yellow scales, which scarcely detonate on being wul ' amluuuia > 
heated. 

21. Amer unites with lime, barytes, and strontian, and the earths, 
forms compounds soluble in water. It requires but a very 

small quantity of lime, or even of carbonate of lime, to 
turu the crystals'of pure amer yellow. The mere contact 
of common paper is sufficient, to produce this effect. 

22. Amer dissolves oxide of silver, and forms with it oxide of iilvm, 
needles of a rich gold colour; but they grow black by ex. 

posure to air. A similar compound may be obtained by 
pouring amer into a solution of silver, and leaving it to 
evaporate spontaneously. 

It dissolves carbonate of lead, and forms with it acicular cjrt.onatc of 
crystals, which are not very soluble, unless they contain Icatl » 
an excess of amer. 


It equally dissolves red oxide of mercury. aillJ 0XK,< ‘ 

All these compounds detonate when heated. mercm>. 

23. The theory of the detonation of amer is easily com- Theory <» it* 
prehended. When its temperature is raised,. part of thc de,01ial1011 ' 

, nitric acid is converted into nitrous gas. The other and 
greater partis wholly decomposed; the oxigen of the acid 
attacks the combustible principles of the vegetable matter, 
and forms water with the hidrogen, and carbonic acid with 
the carbon; the whole, or part, of the nitrogen of the 
nitric acid forms prussic acid, and perhaps ammonia, with 
some of the hidrogen and carbon; another portion of hi. 
drogen, uniting with carbon, forms oily inflammable gas. 

The residual coal is so much the more bulky, in proportion 
as the amer has been less stroogly heated, because then the 
most dilatable principles are first pvolved. 


mercuu. 


One thing to be observed in the action of a gentle heat # Fix!ty of the 
on amer is the fixedness, that the constituent principles 0 f n,tr,c ac,d in 

7 ‘ amer, 

pitric acid appear to have acquired in this compound: for 


wo 
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we find, that combustion docs not take place, till the char, 
coal is predominant. 

This confirms This fact appears to confirm the existence of nitric acid 
forming*a*che- * n amer i because it seems, that the oxigen, if it were com- 
miral union bined directly with the carbon, hidrogen, and nitrogen, 
with it. would attack the hidrogen, as soon as the combination be¬ 
tween the principles of the amer was loosened by heat, 
rather than remain attached to the carbon, waiting till the 
temperature of the latter was sufficiently raised, to admit 
its combining with it*. On the hypothesis, that amer is a 
compound of nitric acid with a combustible formed of hi¬ 
drogen and carbon t, we can better understand what passes, 
on heating it gently. In this case, part of the hidrogen, a 
little carburetted, is evolved at a temperature too lovv to 
separate the principles of the nitric acid, so that the nitric 
acid, when it has reached the temperature at which this 
separation is effected, acts on a combustible, that has al. 
ready lost a part of its hidrogen, and consequently finds it¬ 
self more carburctted than it was before. 

The detonating The detonation of amer ought to be loud, because it 
contains oxigen enough to saturate the greater part of its 
combustible elements, and form gaseous compounds with 
them: but, as it is volatile, it follows, that one portion 
escapes combustion ; and that this takes place successively, 
because the heat is not uniform. Thus we can account for 
the effect produced by an alkaline base, when it is com¬ 
bined with amer, and when this compound is made to de¬ 
tonate. In this case, the amer, being rendered more fixed, 
becomes much more detonating; because, as the heat is 
allowed to accumulate, its elements separate simultaneously, 
and thus produce a more forcible detonation. This is the 
way in which Messrs. Fourcroy and Vauquelin view the 
action of the base; and in proof of its truth it is to be 
observed, that the detonation is in general so much the 
stronger, in proportion as the base, with which the amer is 


power of amer 


increased by a 
fixed alkali. 


and still more 
by a metallic 
oxide. 


* It is -well known, that, in almost all cases, where hidrogen 
united with other combustible substances is present with oxigen, 
the oxigen attacks the hidrogen preferably to the others, 
f Containing perhaps a little oxigen and nitrogen. r 

combined. 
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combined, is more fixed. Thus the compound of potash 

with amcr detonates more loudly than that of ammonia, and 

less than that of oxide of lead. But there are various cir- Circumstances 

eumstanccs capable of modifying the strength of the deto- ^,tonatk>m lh * 

nation: 1st, the quantity of amcr united with the base: 

2d, the force with which they are combined: and 3d, the 
nature of the base. Thus, for instance, the metallic oxides 
that are easily reducible form compounds, that detonate more 
feebly thau those that arc difficult of reduction. 

24. The solution of amer precipitates isinglass: but the Amer preci- 
precipitate is soluble in an excess of gelatine, and in all gelatine, 
the acids. This property I shall notice in a subsequent 
paper. 


§ III. Art. 2. Of the Volatile Add. 

25. The orange-coloured matter separated from the resin The orange-co* 
by boiling water (10) was little soluble in cold water. a 

Boiling water separated some resin from it; and the crystals, 
that fell down on cooling, were fawn-coloured. These 
crystals were composed of volatile add, resin, and a small 
quantity of amer. I purified it in the following manner. The volatile 
I dissolved 5 gram. [77 grs.] in hot water, added in five acid Pro¬ 
portions as many grammes of carbonate of lead, boiled and 
filtered. On the paper was left a yellow powder, consist, 
ing of resin and a portion of volatile alkali combined with 
oxide of lead. To the filtered liquor I added sulphuric acid; 
and the oxide of lead (with which the volatile acid had 
combined, forming with it a soluble compound with excess 
of acid) fell down in the state of sulphate. The liquor I 
filtered still boiling, evaporated, and obtained by refrigera¬ 
tion white acicular crystals, united by their extremities in 
the form of stars. Having left them to drain, I rcdissolved 
them in boiling water, and thus separated a small quantity 
of resin; when the crystals obtained by cooling were of a 
fine white like wax. To obtain these crystals in all their 
whiteness, care must be taken not to dry them on paper 
that contains carbonate of lime, or oxide of iron, as this 
would turn them yellow, or reddish. 

On boiling down the mother water, that had yielded th<y;vrore i.bcainHL 
crystals of volatile acid, more crystals of volatile acid were; ,om th '‘ | no ' 

deposited 
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Properties of 
this substance. 


Per om posed 
by heat. 


Osseous pro¬ 
ducts. 


The acid more 
soluble in hot 
w.iier than in 
cold. 


Nitric acid con¬ 
verted it into 
amer. 

It is soluble in 
solution of 
potash. 


deposited, which were tinged yellow by a little resin; and 
afterward a substance of an oily appearance, which was 
composed of volatile acid, amer and resin. 

26. The crystals of volatile alkali have a taste slightly 
acid, bitter, and astringent. 

Thrown on redhot iron, one part is volatilized, another 
is decomposed, and leaves a coal that fuses. 

They may be sublimed in white needles, by heating them 
gently in a phial. 

Heated in the glass ball already described (16), they 
melt; part is volatilized into the jar; and what remains in 
the ball grows black, and leaves a bulky coal, which is 
slightly fusible. Much less gas is formed than in the deto¬ 
nation of amer. 

The gasses produced in this experiment have an era- 
pyreumatic vegetable smell. Distilled water absorbs more 
than three fourths, and then appears to contain nothing 
but carbonic acid , except the undccomposed portion of the 
volatile acid. I could not obtain any prussic acid from it 
by distillation. The gaseous residuum insoluble in water 
and potash consists of nitrogen. ] had not enough to de¬ 
termine, whether it contained any hidrogen. 

27. The volatile acid is far more soluble in hot water than 
in cold. The solution has a very slight yellow colour. It 
reddens litmus paper. It does not precipitate gelatine like 
amer; and differs from it in giving a fine red to all the. salts 
of iron at a maximum, but it does not change the colour of 
the salts at a minimum. 

28. Nitric acid at 40° [sp. gr. 1 386] boiled on the vo¬ 
latile acid converted it into Welther’s amer. Muriatic acid 
appeared to have no action on it. 

29. The volatile acid dissolves very well in solution of 
potash; or in its carbonate, if assisted by heat, and car¬ 
bonic acid is evolved. On boiling down this solution, which 
is of an orange colour, small red acicular crystals are form¬ 
ed. These are much more soluble in water than the com¬ 


pound of amer and potassium, are much less bitter, and do 
The compound not detonate, but swell when placed on a redhot iron. On 
decomposed by exposing them to the action of heat in the glass ball, first a 
yellow vapour was disengaged, after which they melted, 

without 
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without emitting much light. An alkaline coal remained, 
retaining carbonic acid and prussic acid. There was also a 
little undcompuscd volatile acid. m 

The gaseous product consisted in great part of carbonic fhi'eouspr» 
acid and nitrogen. uuc1, 

. 30. Lime, barytes, or strontian water, gives the solu- The acui com- 
lion of volatile acid a fine yellow colour. On boiling down bin< ‘. d ^ 
the compound of the acid and barytes, small orange- 
coloured crystals are formed by cooling, which, when ex¬ 
posed to beat, do not detonate, but grow red hot, and 
afterward leave a coal, that throws out a number of little 
red sparks as it burns. 

All these compounds are decomposed by sulphuric, nitric, 
or muriatic acid. 

The volatile acid did not appear to me to decompose the 
muriate or nitrate of potash like amer. 

31. The volatile acid boiled with oxide of silver dissolves oxide of solver, 
it; but, if the solution be boiled too long, it grows black, 

and the oxide of silver appears to be reduced. 

Assisted by heat it decomposes carbonate of lead, dis- oxide of u*d, 
solves pari of the oxide, and deposits, on cooling, small 
orange-coloured crystals, which melt without detonating. 

It dissolves red oxide of iron, and acquires a hyacinthine and oxide *f 
red colour. 

All these compounds appeared to me to be acid. 

§ III. Art. III. Of the rcsinoub Matter. 

32. The resinous matter, which had been separated from Purification >,{ 
the orange-coloured matter by boiling w ater (10}, was sub- ,l “‘ resinolw 
jeeted anew to the action of this agent, till the water came 

off very slightly coloured. This required a considerable 
time. The insoluble residuum was treated repeatedly with 
boiling water, the resin was dissolved; and a mixture of 
oxalate of Jime, sand, &c. remained. 

33. The resin was separated from the alcohol by adding its properties. 
wat(5i, and the liquid evaporated. The resin thus obtained 

was brown, very slightly bitter, add gate a faint yellow 
tinge to the water in which it was boiled. This water did % 
not precipitate gelatine, and did not give a red colour to 
sulphate of iron, bat threw dawn with it a slight precipitate. 

. ' It 
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Denied. 


Kctniir' nitre 
acid m combi¬ 
nation. 


It did not redden litmus paper, till it was concentrated bj 
boiling. 

When the resin was thrown on a red hot iron, it emitted 
a fragrant smell, and left a tumid coal. 

On distilling itiu a small glass retort, I obtained, among 
other products, a liquid, that had a strong smell of prussic 
acid, and of oily ammonia. 

The resin is soluble in solution of potash, nitric acid, and 
alcohol. I believe, that, even after it has been well washed, 
it contains nitric acid in real combination, and a little Tola- 
tile acid and amer. It is probable, that all the resinous 
matters, which are formed in treating animal or vegetable 
compounds with nitric acid, retain a portion of this acid in 
combination. 


Impure part 34 . The waters in which the resin was washed (32) were 
sfliabii in reddish, grew turbid on cooling, and let fall a resinous 
matter, which was a little viscous, bitter to the taste, and 
appeared to differ from the washed resiu only in containing 
a larger quantity of nitric acid, volatile acid, and amer. I 
imagine it was by means of these only, that it dissolved in 
the water. 


On treating this resinous matter with one fourth its 
weight of carbonate of lead, I obtained a solution of amer, 
volatile acid, and lead. The resin was not dissolved, but 
retained a little oxide of lead in combination with it. 


If the resin be boiled with an excess of carbonate of lead, 
it is still acid, and still yields ammonia by distillation. This 
confirms me in the opinion, that it retains nitric acid. 

The resin treat- 35. The resin, when treated repeatedly with nitric acid 
ertwith nitric 45 c g r> 1 * 455 ^ was dissolved into a reddish brown 

liquor. From this water separated a substance of the yel¬ 
low colour of shamoy leather, which appeared to me to be 
resin combined with amer and nitric acid. Some amer, mat¬ 
ter of an oily appearance, and a little resin, remained in 
solution. 


Amer thus Though the resin, that had been employed in my experi- 
funued from it. mcn t s> contained a little amer, I have no doubt, that a 
certain portion was formed by the action of the nitric acid, 
as Messrs,. Fourcroy and Vauquclin have said. What ap¬ 
peared to me, to prevent the total conversion of the resid 

into 
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into amcr, is the combination that takes place between 
these two products. I have even observed, that this com¬ 
bination is capable, in a certain degree, of defending the # 

volatile acid from the action of the nitric acid. 

* 

§ IV. Reflections on the Nature of the l olatile Acid and 
of the Amer. 

36. If the amer be considered as a compound of nitric Wituro of tli* 
acid and a vegetable substance, the nature of which is yet ^J il g“ , c y he 
unknown, we shall be led to regard the volatile acid as a 

similar compound, differing from the former only in con¬ 
taining less nitric acid. 1 am fully aware, that I cannot 
prove these assertions by direct experiments; but, if we 
compare the facts mentioned in this paper, we shall see that 
they have a great appearance of truth. 

1st. The volatile acid and its compounds, when exposed to 
heat, comport themselves nearly in the same manner as amer 
and its compounds. The different quantities of nitric acid 
they contain explain why the former only melt, while the 
latter detonate forcibly. 

2d. Nitric acid boiled with the volatile acid converts it 
into amer. 

3d. The compounds of amer have a great resemblance to 
those of the volatile acid. Their taste is more or less bitter, 
their colour a yellow, more or less deep. 

4th- If it be true, that the matter combined with the nitric 
japid is of an oily nature, we can conceive, why the amer is 
more soluble in water than the volatile acid, which contains 
less nitric acid; why the volatile acid is more soluble in 
alkalis than in water; and why the compounds of amer aro 
lighter coloured than those of the volatile acid. 

If it be asked, why the volatile acid, in its decomposi¬ 
tion by heat, gives out no nitrous gas, while the amer docs ; 

I answer, there are two reasons why the nitric acid of the 
former should be radically decomposed : first, because the 
combustible elements in the former arc in larger proportion 
than in the amcr; secondly, because'the nitric acid is more 
strongly retained by it. • 

37. If these reasonings be just, the volatile acid maybe 
termed amer with a minimum of nitric acid ; and Wcltiler’s 
amer, amer vpith a maximum of nitric acid, 

1 
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It remains for farther experiments to show, whether it be 
possible to separate the nitric acid from these substances, 
without employing the assistance of heat; and whether 
the amer at a minimum be not a compound of amer at a 
maximum, already formed, with an oily or resinous 
matter. 

I intend to subject these substances to the action of the 

voltaic pile as soon as leisure wiil permit me. 

The detonating 38. Mr. Weitlier, in his paper on amer, considered the 

substance not a detonating substance it forms with potash as a compound of 
compound of r r 

amur and nitre, nitrate of potash and amer. This opinion was founded on 

the following experiment, which is very accurate. lie took 

crystallized amer, mixed it with nitrate of potash, evapo. 

rated, and obtained the detonating substance. But I have 

shown above, that the detonating substance is formed with 

muriate of potash, as well as with nitre; and that conse. 

quently the acid of the nitre had no influence in the pro* 

duction of the detonating substance. 

VT ehher's -vipw This experiment shows at the same time the difference 

of it different th ere j s between the view I have taken of amer in the course 
from the au¬ 
thor's. of this paper, and that of Mr. Welthcr, in his experiments 

on silk. In all the experiments 1 have described, it rpay 
have been observed, that the amer did not yield its nitric 
acid to any substance, that it acted on the bases by a re. 
suiting affinity, and that consequently nitric acid was a prin¬ 
ciple necessary to its existence; while Mr. Welther consider, 
ed amer as a substance sui generis , which became detonating 
only by combining with nitrate of potash. 

MoTdti’s new 39. The new acid, which Mr. Moretti speaks of having 
acid nothing obtained by distilling indigo with nitric acid (7), appears 
to be nothing but amer at a maximum; at least the properties 
he ascribes to it belong to the latter compound. 


MoTdti’s new 
acid nothing 
but amer. 
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VII. 

Analysis of Hedge Hyssop , Gratiola Officinalis , of the 
Order Bignonia of Jussieu: by Mr, Vauquelin *. 

The experiments, of which I am about to give an account, Object of th* 
were instituted for the purpose of ascertaining the nature of experiments, 
the purgative principle of hedge hy ssop. 

1 . The expressed and filtered juice of this plant has but The mcpresseij 
little colour, compared with that of many other vegetables. JUICL ' 

Its taste is acrid and bitter. It is rendered very slightly 
turbid, by heat, or by aqueous infusion of galls, which in¬ 
dicates, that it contains but a very small portion of animal 
matter. It has also but little acidity h 

2. Subjected to distillation, it yielded a water void of Distilled, 
taste, and in which nothing was detected by a considerable 
number of tests. It contains, therefore, no principle, that 

is volatile at the temperature of boiling water. 

3. The juice being evaporated to the consistence of an Extract treated 
extract, and treated with alcohol, the greater part dissolved With alcohol, 
in it. That which did not, was higher coloured than the 

other, and insipid, or with very little taste: a proof, that this 
property pertains to the part soluble in alcohol. The alco¬ 
holic solution, being evaporated to dryness, lefta brownish 
yellow substance of extreme bitterness. 

This substance, being treated with water, imparted to it Alcohol <•>. 
a pretty deep brown colour, and a bitter taste; leaving a vl 

soft substance, drawing out into strings like a resin, and 
the taste of which, at first sweetish, was afterward extra¬ 
ordinarily bitter. Though this substance appeared to be 
insoluble in water, yet it dissolves in a large quantity of this 
fluid when heated. 

The alcohol therefore had dissolved two substances from Two substances 
the extract of hedge hyssop, a resin, and a matter soluble ll ‘* 

* Ann. de Chim. Vol. LXXIJ, p. 194. 

f In plants that contain an acrid principle there is generally % 
little or no animal matter; as if these substances were incompatible, 
or the circumstances favourable to the formation of the one were 
not suitable for the formation of the other. 
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Calcined. 


in water. Beside the bitter taste of the latter, it has consi¬ 
derably pungency, owing to the salts it contains, the nature 
>of which will be made known below. 

The resin made It appears to be these salts, that communicate to the resin 

SeTjks ,,bk by *h c faculty of dissolving in water more abundantly: for, 
once divested of thorn, it is much less soluble in this fluid., 

r ' 

Action of re- This resinous substance, while dissolved in water, was 

Sr 1 " ®*posed to the action of various tests, which exhibited the 
following effects: 

1. Oxalate of ammonia rendered the solution slightly 
turbid. 

2. Nitrate of barytes produced no change. 

1$. Muriate of platina formed asmall quantity of atriplesalt. 

4. Nitrate of silver threw down a very copious yellow 
precipitate, part of which was soluble in nitric acid, and 
the remainder had all the appearance of muriate of silver. 

5. With acetate of lead it gave a brownish precipitate, 
completely soluble in nitric acid. 

G. liitmus paper was pretty strongly reddened by it. 

Calcined. 7. Part being evaporated, and calcined in a platina cru¬ 

cible, exhaled a very acrid and pungent matter; after which 
it was converted into a very bulky coal, w.ith a taste some¬ 
what alkaline. 

The coal lixiv The lixivium of this coal, being evaporated, yielded crys- 
tals, that tasted like muriate of soda. These crystals, 
when treated with dilute sulphuric acid, effervesced briskly; 
which proves, that they were mixed with an alkaline car¬ 
bonate. The solution of these crystals, evaporated to dry¬ 
ness. calcined, and redissolved in water, yielded sulphate 
of soda, mixed with a small quantity of sulphate of 
potash. 

These results prove, that hedge hyssop contains muriate 
of soda, and another salt with base of potash, the acid of 
which is of the vegetable kind, since if was destroyed by 
heat, and leaves carbonic acid in its stead. 

It is to be presumed, that this acid is the malic, or the 
acetic; for the salt composed of it was dissolved by alcohol, 
and its solution, even when greatly concentrated, afforded 
no nitrate of potash: the only salt besides, that would 
have dissolved iu alcohol, and been decomposed by beat. 

Tba 


The coal lixiv 
Hod. 
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The matter insoluble in alcohol, that has been mentioned Mattermsoiubt# 
above, had no taste, and was rcdissolved entirely by water, ex ~ 

to which it gave a viscous consistence, as a gum would have 
done. 

To satisfy myself whether it were really a gum, I digested 
.it in hot nitric acid, which soon took away its colour, and 
dissolved it. The solution only remained of a light yellow. 

When thus treated by nitric acid, it yielded a white floe- Treated with 
eulent substance, insoluble in water, which I took at first “ttncacid, 
for mucous acid; but farther experiments led me to con¬ 
sider it as a mixture of this acid atid oxalate of lime. 

To obtain this white powder separate, I decanted the White powder 
supernatant yellow liquid, and afterward washed the resi- sc i jaraletl - 
duum with small portions of cold water, till it was very 
white; when I separated it by the Alter, and dried it. 

This powder had a slight acid taste; and, being diluted Its properties, 
with a little water on litmus paper, it reddened it percepti¬ 
bly. Placed on a burning coal, itswellcd up, grew black, 
and emitted a smoke that smelt exactly like that of sugar 
treated in the same manner. In ammonia it appeared at 
first to dissolve; but soon after a flocculcut substance form, 
ed in the liquid. 

Having filtered the ammoniacal solution, I added a few 
drops of nitric acid, to saturate the alkali; and sec whe¬ 
ther the mucous acid, being little soluble, would not fall 
down: but the mixture remained perfectly clear. To the 
■ same solution I added lime-water, till the slight excess of 
nitric acid it contained was saturated; but no precipitation 
took place. Lastly, I mixed a pretty large quantity of 
alcohol with the ammoniacal solution, which produced in 
it no change. 

From these experiments it appears, that the ammonia, 
with which I treated the white powder in question, dis¬ 
solved no oxalic acid; since lime-water, added to it, did 
not render it turbid: and also, that it dissolved no mucous 
acid, since I could not cause any to reappear. 

Yet it must have dissolved something; for the white Mucous acid, 
powder was reduced to a very small quantity: and I am in^* 
ilined to believe, both frdm the external appearance of the 
substance, and from the smell of burnt sugar it emitted 

when 
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when placed on a live coal, that it could be nothin; buf 
the mucous acid, notwithstanding I found it impossible to 
# demonstrate it. 

Oaalate of lime. As to the substance that was not dissolved by the ammo. 

nia, I satisfied myself by various experiments, that it was 
oxalate of lime. 

lfal&te of lime. The presence of lime in this white powder indicates, that the 
alcohol had precipitated with the gum some malate of lime, 
which in fact is not soluble in that liquid. The yellow 
liquor-decanted from the white powder contained also oxa¬ 
late of lime in solution, free oxalic acid, and yellow bitter 
matter: for ammonia threw down from it a white granular 
precipitate; the filtered liquor was afterward rendered 
turbid by lime-water; and the solution still remained yellow 
and bitter. 

Themucous The mucous matter of hedge hyssop, which wa 9 sepa¬ 
rated from the bitter principle by means of alcohol, as said 
above, contained therefore lime in combination with an 
acid; and probably a small quantity of vegeto-animal matter, 
which formed the yellow bitter matter by the alteration it 
underwent in the nitric acid. 

The green resin The green resin of hedge hyssop exhibited nothing pecu¬ 
liar. Like that of other vegetables, it is soluble in alcohol, 
in alkalis, and in fats. 

Soluble pirinci- The experiments I have made on hedge hyssop, the chief 
w hich J have here related, show, that this plant contains 
the following soluble principles, which are consequently., 
found in its expressed juice : 1, a gummy matter of a brown 
colour: 2, a resinous matter; which differs however from 
im»«t resins in being soluble in a large quantity of water, 
particularly when hea<cd ; much more soluble in alcohol 
than,in water, and of aii extremely bitter taste: 3, a smalt 
quantity of animal matter: 4, muriate of soda in pretty large 
quantity: and, A, a salt with base of potash, which I 
suspect to be a malate. 1 detected the existence of this 
salt by means of solution of platina, and simple sulphate of 
f alnmine. 

FoioVli-yofth* It appears, that the solubility of the resin is increased by 
fhe presence of the gummy matter, and of the salts; for, 
when it is freed from these, it can no longer be dissolved in 

water. 
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water in bo largo proportion as it exists in the juice of the 
plant. 

The consistence of this sort of resinoid is that of a soft Its properties. * 
paste: but if it be exposed some time to the open air, it 
dries, and becomes friable. Its extraordinarily bitter taste 
has much resemblance to that of colocynth, thoughthe plant" $ 

that furnishes it is not of the same family: it differs from it 
however by a saccharine taste preceding the bitter. 

After having expressed the juice of the hedge hyssop, and Solid substance 
exhausted the magma by water and alcohol, I left it three examined?* 
days in diluted nitric acid. I then pressed the acid strongly 
through a cloth, washed the magma with water, and added 
ammonia to the united liquors, in which it formed a floccu- 
lent yellow precipitate. As this precipitate showed some 
traces of vegetable matter, I calcined it lightly; after which 
it dissolved with effervescence in muriatic acid, and from the 
solution ammonia threw down a yellow precipitate which 
consisted of phosphate of lime, and oxide of iron. It also 
yielded, on the addition of oxalic acid, a certain quantity 
of oxalate- of lime. 

The magma of the hedge-hyssop still contained oxalate of 
lime, phosphate of lime, and iron, which also was probably 
united with phosphoric acid. 

Lastly, the magma, having been burned, left ashes con¬ 
sisting for the most part of silex, with a little calcareous 
earth and iron. 

,, From what has been said there appears no doubt, that The active 
the active and cathartic principle of hedge hyssqpis the sub- P rincl P le * 
stance soluble in alcohol, which I have called a resinoid ; 
since itls the only one in it, that has any taste. Its solu¬ 
bility in water, which is increased by the gum and the salts 
that accompany it, explain why the infusion, and still 
more the decoction of the plant, are purgative, and even 
drastic. 

The violent action of hedge hyssop ojMhe animal economy Formerly pro- 
has long been known to physicians;'and this no doubt is 
the reason, why the sale of this plant has formerly been pro- ^ 
hibited. , This prudent measure, which has fallen into dis- * 
use, ought to be Revivedj, for accidents frequently happen 
SupplerB b from 
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from the ignorance of herbalists, or of those who use this 
plant, respecting its virtues. 

Instance of its To mention only one recent instance s a man complain* 
danger. |ng of a pain in the loins, where one of those good women 

' were present, who act gratuitously as physicians, and hare 
a remedy for every disease; she advised him to have recourse 
to clysters of a decoction of hedge hyssop. Uofortu- 
nately he too readily followed the prescription ; for, a few 
moinents after the remedy was administered, he was seized 
with violent griping pains, and these were succeeded by 
evacuations of blood, which continued for more than a 
week; and, but for the assistance of a skilful physician, 
who ought to have been consulted before, he would pro¬ 
bably have lost his life. 
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VIII. 

On the Causes which influence the Direction of the Growth 
of Roots. By T. A. Knight, Esq. F.R.S. In a 
Letter to the Right Hon . Sir Joseph Banks, Bart. 
K.B.P.R.S*. 

1 HAVE shown, in a former communication, the effects 
of centrifugal force upon germinating seeds; from which I 
have inferred, that the radicles arc made to descend towards 
the earth, and the germes, or elongated plumules, to take 
the opposite direction, by the influence of gravitation ; and 
I believe the facts I have stated to be sufficient to support 
the inferences I have drawn t. But the fibrous roots of 
plants, being much less succulent, though not uninfluenced 
in the directions they take by gravitation, are, to a great 
extent, obedient to other laws, and are generally found to 
extend themselves most rapidly, and to the greatest length, 
whence suppos- whatever direction the soil is most favourable: whence 
ftd to have per- many naturalists have been disposed to believe, that these 
are guided, by some degrees of feeling and perception, 
analogous to those of animal life. 


Fibrous roots 
obedient to 
ether laws $ 


cep lion. 


* Phil. Trans, for 1811, p. 209. 
t Phil. Trans; 1806, page 5: or Journal, vol. xiv, p. 409. 
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' I shall proceed to state some of the facts, upon which Facts on which 
this hypothesis has been founded ; and others, 'Which hare ^ s n f ^ nionis 
occurred in the course of my own experience, and which • 

are favourable to it; after which I shall endeavour to 
trace the effects observed to the operation of different 
causes. 

• 

When a tree, which requires much moisture, has sprung Roots tending 
up, or beep planted, in a dry soil, in the vicinity of water, ^°° e r r from 
it has-been observed, that much the largest portion of its 
•roots has been directed towards the water; and that when 
a tree of a different species, and which requires a dry soil, 
has been placed iu a similar situation, it has appeared, in 
the direction given to its roots; to have avoided the water 
and moist soil. . 

A tree growing upon a wall, at some distance from the Roots from a 
ground, and consequently ill supplied with food and water, trec ona wa!I - 
has also been observed to adapt its habits to its situation, 
and to make very singular and well directed efforts to reach 
the soil beneath, by means of its roots *. During the period 
in which it is making such efforts, little addition is made to 
its branches, and hlmost the whole powers of the plant ap¬ 
pear to be directed to the growth of one or more of its prin¬ 
cipal roots. To these much is in consequence annually 
•added, and they proceed perpendicularly towards the earth, 

.unless made to deviate by some opposiug body: and as 
soon as the roots have attached themselves to the soil,. the 
branches grow with vigour and rapidity, and the plant 
assumes the ordinary habits of its species. 

Du Hamel caused two trenches to be made so as to inter- Tree planted in 
sect each other at right angles, and a tree to be planted at of'two'ttenches 1 
the point of intersection: and taking up this tree some 
years afterward, he found that the roots had almost wholly 
confined themselves to the trendies, in which the soil of the 
former surface musthave been buried. 1 

A trench, which was twenty feet long, six wide, and Carrots and 

about two deep, was prepared in my garden, in the bottom P arane P s sow ? 

, , * , * , . \. on a poor soil 

of which trench was placed a layer, about six inches deep, a rich*uk- 

of very rich mould, incorporated with much fresh vegetable slratuin: 

t 

' - Smith’s Introduction to Bbtany. 
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matter. This was covered, eighteen inches deep, with light 
and poor loam j and upon the bed thus formed seeds of the 
common carrot (dauctit carota) and parsnep (pastinaca 
saliva) wet# sowed. The plants grew feebly till near the 
end of the summer, when they assumed a very luxuriant 
growth, grew rapidly till late in the autumn, and till their 
leaves were injured by frost. The roots were then examined, 

, and were found of an extraordinary length, and in form 
almost perfectly cylindrical, haring scarcely emitted any 
' lateral fibrous roots into the poor soil, while the rieb mould 
beneath was filled with thems ✓ 

•t.hm in a rich Io another experiment of the sime season, the preceding 
r”b 2 P° or process was reversed, the rich soil being placed upon the 
'surface, and the poor beneath. The plants here grew very 
luxuriantly, and acquired a considerable size early in the 
summer; and when the roots were taken up in the autumn, 
they were found to have assumed very different forms. The 
greater part had divided into two or more unequal ramifi¬ 
cations, very near the surface of the ground, and those 
which were not thus divided -tapered rapidly to a point at 
the surface of the poor soil, into which fe# of their fibrous 
roots had entered. 

Plants growing | n other experiments seeds of almost all the common mcu* 
either soil. * C lent plants of a garden were so placed, that the young plants 

had an opportunity of selecting either rich or poor soil; 
which was disposed, in almost every possible way, within 
their reach ; and I always found abundant fibrous roots in 
the rich soil, and comparatively few in the poor. 

Beans placed so The following experiment afforded the most remarkable 
to&eaifbe?'** result, undone the least favourable to the hypothesis, which 
neath. them and X have advanced in a former paper*, and to the conclusion 
them!- 11 ab ° Ve ’wMck 1 fib**! bow endeavour to support; and therefore I 
' think it necessary to describe it very 'minutely. Some seeds 
of the common bean (vida faint), the plant with which 
many former experiments were made, were placed upon the 
surface of the mould id garden pots, in rows which were 
? about four inches distant from each other. A grate, formed 
of slender bars of wood, was then adapted to the surface 

• Phil. Trans. 1808, page ) j or Journal, voi, xiv, p;409. 
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bf each pot, 10 as to. prevent both the mould and the weds 
falling out, in whatever position the pots might be placed: 
and the ban were so disposed, as not at all to interfere 
with-the radicles of the seeds, when protruding. The pots 
were then directly inverted: and the seeds were conse¬ 
quently placed beneath the mould; but each seed was so far 
depressed into the mould, as to be about half covered: by 
which means each radicle, when first emitted, was in con¬ 
tact with the mould above, and-the air below. Water was 
then introduced through the bottom of the inverted pot, in 
sufficient quantity to keep the'mould moderately moist; and, 
the pots being suspended from the roof of a forcing house, 
the seeds soon vegetated. 

In former experiments *, wherever the seeds were placed The radicles 
to vegetate at rest, the radicles descended perpendicularly and* r 

downward, in -whatever direction they were first protruded; shot up fibres 
but under the preceding circumstances they extended hori- mtollieoarth ' 
zontally along the surface of the mould, and in contact with 
it; and in a few days emitted many fibrous roots upward 
into it: just as they would have done, if guided by the 
instinctive faculties and passions of animal life; aud as I 
concluded before I made the experiment that they would 
do;»under the guidance of much more simple laws, the mode 
of operating of which I shall endeavour to explain. 

Whatever be the machinery, by which the sap of trees Ascending sap 
is raised to the extremities of their branches, it is obvious, 
that this machinery is first put into action by the stems and stems and 
branches, and not by the roots; for the graft or bud, wheu- 1jra>tclieSl 
ever it has become fully united to the stock, wholly regu- t , - 

lates the season and temperature, in which thesap is to be put 
Iq motion, in perfect independence of the habits of the 
stock; whether these he late or early: If all the branches and the quan* 
of a tree, exclusive of one, he much shaded tyy contiguous their^biiity to^ 
trees f, or other objects, the branch which is exposed employ it, to 
tQ the light attracts to itself a large portion of the ascend- Conducive! 1 * 
ing sap, which it employs in the formation of leaves and 


* Phil. Trans. 1806, p. 1: or Journal, vol. xiv^ p. 409. 
f Phil. Trans. 1805 and 1809: qr Journal, voi. xii, pp. 233,308; 
vol. xxv. p.‘118. m 
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vigorous annual shoots, while the shaded, branches become 
languid and unhealthy. The motion of <the ascending current 
e of sap appears therefore to be regulated by the ability to em¬ 

ploy it in the trunk and branches of the tree; and this current 
passes up through the alburnum, from which substance the 
Proper food buds and‘leaves spring. But the sap, which gives existence, 

enables the root to, and feeds the root, descends through the bark*: and 
ernpioy^h^de- t * ie °P eratlon of light give ability to the exposed branch to 
scendmg sap. attract and employ the ascending or albnrnous current of 
sap, it appears not improbable, that the operation of pro* 
per food and moisture in the soil, upon the bark of iha 
root, may give ability to that organ to attract and employ 
the descending, or cortical current of sap; and if this be 
the case, an easy explanation of all the preceding pheno¬ 
mena immediately presents itself. 

Descent of roots A tree growing upon a wall, and unconnected with the 

from a tree'on ear tf, almost of necessity grow slowly, and as it must 

a wail account- ... , 

ed for. be scantily supplyed with moisture during the summer, it 

will rarely produce any other leaves, than those which the 
buds contained, which were formed in the preceding year. 
Some of the roots of a tree, thus circumstanced, will be less 
well supptied with moisture than others, and these will be 
first affected by drought: their points will in consequence 
become rigid and inexpansible, and they will thence gene¬ 
rally cease to elongate at an early period of the summer. 
The descending current of sap will be then employed in 
promoting the growth and elongation of those roots only, 
which are more favourably situate, and these comparatively 
with other parts of the tree, will grow rapidly f. Gravi¬ 
tation will direct these roots perpendicularly downward, 
and the tree will appear to have adopted the wisest and best 
plan of connecting itself with the ground: and it will really 
have employed the readiest means of doing so, as effec¬ 
tively as it could have done, if it had possessed all the feel¬ 
ings and instinctive passions and powers of animal life. The 

i 

/ * Phil. Trans. 1809, p. 169: or Journal, vol.xxv, p. 118. 

■f We do not find here, however, “ the proper food and mois¬ 
ture,” to “ give ability to the root to attract and employ the de¬ 
scending or cortical current o^ap.** C. . . 
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subsequent rigorous growth of such a tree is the natural 
consequence of an improved and morq extensive pasture. 

When the seeds of the carrot and parsnep, in the expo. Growth of the 
riments I have stated, were placed in a poor superficial soil, parlnepseeds 
but which permitted the roots of the plants to pass readily explained in 
through it, these were conducted downward by gravitation; t1lft first tasw > 
while the plants grew feebly, because they received but 
little nutrimont. The roots were in a situation analogous 
to that of the stems of trees in a crowded forest; and 
when the leading fibres of the roots came into contact with 
the rich mould, they acquired a situation correspondent to 
that of the leading branches of such trees, which are alone 
exposed to the light. The form of the roots of the plants 
was consequently long, slender, and cylindrical, like the 
stems of such trees. The roots of the one required the 
actual contact of proper soil and nutriment; and the 
branches of the other required the actual contact of light, 
to promote their growth. 

When, on the contrary, the seeds of the preceding species and in the 
of plants were placed in a rich superficial soil, their situa> second ' 
tion was analogous to that of a tree fully exposed, on every 
side, to the light; the branches of which would be extend, 
cd, in every direction, immediately aboYe the surface of 
the ground: and as the fibrous roots of the plants came 
into contact with the subsoil, which was not well calculated 
to promote their growth, their situation became analogous 
to that of shaded branches; and they consequently ceased 
4o extend downwards. - The fibrous roots of a tree, under 
similar circumstances, would have extended along the 
lower surface of the favourable soil; but after these roots 
had much increased in bulk, they would be found partly 
compressed into the subsoil, however poor and unfavour¬ 
able, provided it contained no ingredients actually noxious. 

In obedience to similar laws, the roots of an aquatic tree Growth of 
will not extend freely in dry soil, nor those of a tree which 
requires but little moisture in a wet soil; and on this ac- moisture, 
count the roots of the one will appear to havp sought, and 
those of the other to have avoided, the contiguous water 
though both, in the first peripd of their growth, pointed 
their roqts alike in erery direction. 


■ When 
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Explanation of When the seed? of “the bean, iji the, experiments I have 
the bean® 1 p° f were placed to vegetate beneath the mould of an 

372. inverted pot, a sufficient quantity of moisture was afforded 

by the'mould, to occasion the protrusion of the radicles t 
but as soon as the under points of these had penetrated 
through the seed-coats, their surfares were necessarily ex¬ 
posed to dry air, aud were consequently rendered rigidaud 
,inexpansible; -while their upper surfaces, being in contact 
with the moist mould, remained soft and expansible. If 
both the upper and lower surfaces of the radicles, at their 
points, had been equally well supplied with moisture, gra¬ 
vitation would, have attracted the sap to the lower sides, 
where new matter would have been added; and the radicles 
would have extended perpendicularly downward, as in for- 
' mer experiments; but the influence of gravitation was,, to a 
great extent, counteracted by the effects of drought upon 
the lower sides of the radicles, nearly as it was counteracted 
by.centrifugal force, when made to act horizontally *. 

As soon as the radicles bad acquired sufficient age and 
maturity, efforts were made by them to emit fibrous roots; 
when want of proper moisture on the lower sides prevented 
their being protruded, in any other direction, except up¬ 
wards. In this direction therefore they were alone emitted, 
* (as I was confident that they would before I began the ex¬ 
periment) and having found proper foothand moisture in-the 
pots, they extended themselves upward through more than 
half the mould, which these contained. 

The experiment ^his «*P erimen t was repeated ; and water was so con. 
repeated with stantly and abundantly given, that every part of the radicles 
moisture^ was kept equally wet; and they then became perfectly 
obedient to gravitation, without being at all influenced by 
the mould above them. 

Sufphaj.es of other experiments,' pieces of alum and of the sul- 

aium, iron, and phates of iron and copper were placed at* small' distances 

c£edc ^ P er P endic » larl y beneath the radicles of germinating seeds, 

growth of roots of different species, to afford an opportunity of observing, 

but by actual whether any efforts would be made by them to avoid 
contact. * 

if - poisons; but they did not appear to be at all influenced, 

• / 

Phil. Trans. 1806, p. 6: or Journal, vol. xiv, p.,411. 

except 
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except by actual contact of the injurious substances. The Food and mow- 
gxowth of their fibrous lateral roots was, however, ob- qu^reContact 
piously accelerated, when their points approached auy to promote 
considerable quantity of decomposing vegetable or animal emwth * • 
matter: and when the growth of the roots was retarded by 
want of moisture, the contiguity of water, in the adjoin. - 
-ing mould, though not apparently in actual contact with 
them, operated beneficially: but I had reason to suspect, 
that the' growth of roots was, under these circumstances, ’ 

promoted by actual contact with the detached and fugitive 
particles of the decomposing body, and the evaporating 
water. 

The growth and forms assumed by the roots of trees, of Gmwt ^ and 
every species, are, to a great extent, dependent upon the modificdTy^h* 
quantity of motion, which their stems and branches receive motion im- 
from winds; fof the. effects of motion upon the growth of by winds.* 
the root, and of the trunk and branches, which I have dc. 
scribed in a former memoir, are perfectly similar*. What¬ 
ever part of a root is moved and bent by winds, or other 
Causes, an increased deposition, of alburnous matter upon 
that part soon takes place; and consequently the roots, 
which immediately adjoin the trunk of an insulated tree, in 
an exposed situation, become strong and rigid; while they 
diminish rapidly in bulk, as they recede from the trunk, 
and descend into the ground. By this sudden diminution ir.T.ce trees 
of the bulk of the roots, the passage of the descending mo:,t vxposi-d 
sap, through their bark, is obstructed; and it in consequence more ^uucj 
generates, and pusses into many lateral roots; and these, 
if the tree be still much agitated by winds, assume a similar 
form, and consequently divide into many others. A kind 
of nol-work, composed of thick and strong roots, is thus 
formed, and the tree is secured from the dangers, to which 
its situation would otherwise expose it. 

In a sheltered valley, on the contrary, where a tree is while sheltered 
surrounded aud protected by others, and is rarely agitated 01x17 

by winds, the roots grow long and slender, like the stem slender Toots, 
and branches, and comparatively much less of the circulat¬ 
ing fluid-is expended in the deposition of alburnum b&% 


I 

* Phil. Trans. 1803, p. 7. 
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ncath the ground, and hence it not unfrequently happens; 
that a tree, in the most sheltered part of a valley, is up* 
rooted; while the exposed and insulated tree, upon the 
adjoining mountain, remains uninjured by the fury of the 
storm. 

Plants void or In all the preceding arrangement, the wisdom of nature, a 
p^sforTima-* 1 an< * admirable simplicity of the means it employs, are 
iogous to those conspicuously displayed; but I am wholly unable to trace 
©f animal life. ^ ex i s t ence Q f an y thing like sensation or intellect in the 
plants: and I therefore venture to conclude, that their 
Toots are Influenced by the immediate operation and contact 
of surrounding bodies, and not by any degrees of sensation 
and passion analogous to those of animal life; and I reject 
the latter hypothesis, not only because it is founded upon 
assumptions, which cannot be granted, but because it is 
insufficient to explain the preceding phenomena, unless 
seedling plants be admitted to possess more extensive in¬ 
tellectual powers, than are given to the offspring of the 
most acute animal. A young wild.duck or partridge, when 
it first sees the insect upon which nature intends it to feed, 
instinctively pursues and catches it; but nature has given 
to the yoqng bird an appropriate organization. The 
plant, on the contrary, if it could feel and perceive the 
objects of Us wan$s, and will the possession of them, has 
still to contrive and form the organ by which these are to 
be approached. The writers, who have contended for the 
existence of sensation in plants, appear to have been sen¬ 
sible of the preceding and other obstacles, and have all be¬ 
trayed the weakness of th£ir hypothesis, in adducing a few 
facts only which are favourable to it, and waving wholly 
the investigation of all others. 

In the description of the preceding experiments, I fear 
that I have been tediously minute; but, as I have selected 
a few facts only from a great number, which I could have 
adduced, I was anxious to give as accurate and distinct a 
view of those I stated, as possible.* 

/ I am, dear Sir, 

with great respect, 

sincerely yours, 

THOS. AND. KNIGHT. 

IX. On 


Downton, Jam, 15 , 1811 . 
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On the mucilaginous State of JHstilled Waters: by Afr, 

BuCHOLZ *. 

t 

It is well knows, that distilled waters spoil more or less Distilled watew 
quickly* They become mucilaginous, deposit a floccuIent a l H tos P oil - 
sediment,* lose their smell and taste, and often acquire a 
fetid smell and putrid taste; all which appears to take 
place most frequently in waters destitute of essential oil. 

It is known too, that this change proceeds more rapidly Circumstanre* 
in proportion as the water contains but little oH; and if^ l T“ uraWet ® 
the distillation hare been performed hastily, the flocculent 
sediment forms presently after, as in elder-flower water, 
linden water, &c. 

Distilled waters spoil equally in open vessels, and in ves- They spoil m . 
sels closely stopped : but the change takes place more closii :u ' d ™ 

J rr r open vessels. 

speedily in very close vessels. 

We have two questions then to solve: What is the cause 
of this alteration ?, And what are the means of obviating it? 

As waters distilled with the greatest care undergo this The oil sup- 
change, may be suspected, that the oil is decomposed, ^onipoarf 
and converted into mucilage +. Bauhoff’s experiments tend 
to support this opinion. He dissolved in common distilled 
water, essential oil of peppermint, of feBncl, of lemons, 
and of valerian. These waters, which were perfectly 
limpid, were k'cpt in closely stopped bottles at the common 
temperature; and in a few weeks they became turbid, let 
fall a flocculent, mucilaginous sediment, and lost their 
smell. 

A fetid smell however does not always indicate the total But they may 
disappearance of the essential oil. Bauhoff examined some t b h e f ' 0 \fhtMng° Bt 
spoiled rosewater, that had been kept in a close vessel, destroyed. 

The surface of this water was covered with a black pellicle, 


* Ann. de Chim. vol. Ixiii, p. 90. Abridged from TromsdortTs 
Pharmaceutical Journal, by Mr. Vogel. 

f. This appears inconsistent with what is said in the first para- v ^ 
graph. In the experiments of Bauhoif, that follow, as the term 
dissolved is employed, no doubt sugar or mucilage was used as an 
internied^m for uniting the oil and water. C. 

and 
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and .its smell resembled that of sulphuretted hidrogen.gas. 
Being left u few weeks exposed to the open air,’ the fetid 
smell vanished, and was replaced by that of roses*. Somf. 
rosewater, the putrefaction of which was very evident, re* 
covered its smell by the additiou of a little lime and iron. 

It appears certain therefore, that the oils in distilled 
waters change their nature. 

Waters,. that have been distilled with too strong a heat, 
contain lest oil; which would seem to prove, that a part of 
it has undergone some sort of alteration. 

But there are waters, that contain no essential oil, as 
those of elder-flowers, borage, nettles, &c. These waters 
probably carry up in distillation volatile odorant principles, 
which approach the nature of essential oils, and are de¬ 
composed still more easily. 

But howhre these principles converted into mucilage? 
As the flocculent matter forms more commonly in well 
stopped bottles, than when exposed to the air, this ques., 
tion may be easily answered. I-t is well known, that es¬ 
sential oils exposed to the air are converted into resins. 
This cannot be employed to explain the phenomenon. We 
roust suppose then, that the oil, in passing to^the state 
of mucilage, loses a part of its hidrqgen; or that the oil 
becomes mucilage by uniting with one of the constituent 
principles of water, which however appears less probable. 
Perhaps it may be supposed, that the nitrogen of the air 
combines with the^oil, or with the volatile odorant prin¬ 
ciples, to form mucilage. 

An analyses of the flocculent matter would tend to elu¬ 
cidate this point However the remark made by Priestley 
and Sennebier would still remain to be explained. They 
both observed'a green matter in distilled water exposed to tho 


Freezing ad- * Mr- Nachet, professor at the School of Pharmacy, long ago 
vantageous to remarked, that distilled waters, which had ibeen frozen, acquired 
distilled waters. a more p 0we rful smell, and kept longer. He observed this to be 
particularly the case with balm, mint, and orange-flower water. 
gTogel. 

t The experiment of Bauhoff, given in the text, tends to confirm 
the opinion, that the change is not owing to a decomposition of the 
essential oil, C. 
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riys of the sun in vessels slightly covered. Senncbier found " > 

in this substance a number of small worms'. 

The second question remains, that of preventing distilled Best method of 
waters from spoiling. To prevent this inconvenience as far 
as possible, they should be kept in an aify cellar, in wide- 
mouthed vessels, covered with a paper. Once a month the 
paper should be taken off to renew the air,at the surface. 

It is advisable, to have these waters in the most concen¬ 
trated state possible, so that their surface may be covered 
with a stratum of the volatile oil of the vegetable, which 
may afterward be separated by filtration. If the spoiling of 
distilled waters cannot wholly be prevented by these means, 
it may at least be deferred. 


X. 

A nezo Analysis of Ambergris: by Mr. Buciiolz *. 

HE author.first reviews the various analyses, that have Various anrf- 
been made of ambergris, and gives a comparative table of °f amber 
results obtained by modern chemists, namely by Rose, Juck, 
Bouillon-Lagrange, and Proust, lie then subjected amber¬ 
gris to the following experiments. 

Water distilled from ambergris acquires a slight smell of Il f habitude* 
this substance, without containing an oil. * ,th M Jt r * 

Pure alcohol dissolves ambergris entirely, except a small alcohol, 
quantity of black pulverulent matter. It dissolves a much 
larger quantity, if assisted by heat; and lets none fall on 
cooling. The liquor^? then of a reddish brown f. 

• Ann, de Chim, vol. Ixiii, p. 95. Abridged from Tromins- 
dorfTs Pharmaceutical Journal, by Mr. Vogel. 

f When ambergris is prated with a small quantity of boiling 
alcohol, and the liquor filtered while hot, a yellowish white 
grumous substance is precipitated. If Mr. Bucholz did not observe 
this, it was probably owing to the small quantity, on which he 
operated. He employed only 20 grs. of ambergris to six <lrachms% 
of alcohol, which he calls a /saturated tincture. Bouillon- 
Leg range, 
i 
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ether. 


potash. 


and oils. 


Considered as a 
peculiar prin¬ 
ciple. 


Ether dissolves it cold, and also leaves the black matter. 
This solution is not precipitated either by alcohol, or by 
water. 

Caustic potash, whether dry or dissolved in water, com¬ 
bines very difficultly with one part of ambergri?. This spar¬ 
ing solubility in potash may be employed as a test, to distin.. 
guish true ambergris from spurious. 

Oil of terpentine and oil of almonds dissolve ambergris 
very well, if assisted by heat. 

Instead of finding ambergris to be a compound of adipo- 
cere, resin, benzoic acid, and curb*. iceous matter, agree¬ 
ably to the results of Mr. Bouillo"-I ' , «Trange*, the author 
considers it as a substauce sm gc. *s. In the recapitula¬ 
tion of his pap^r, he expresses himself thus “ambergris 
is a peculiar compound, which is a ediru between wax 
and resin; differing from both in *hc nanner in which it 
comports itself with alkc is; and a iiea ling the resins, 
in alcohol dissolving a larger quantity of it than of wax, and 
in having a resinous aspect when it is cooled after having 
been melted. The author proposes to call it the ambry 
principle +.” 


* See Journal, vol. vi, p. 17.0. 1 

'f If a draelun of ambergris be disso. .'ed in tivo drachms of boil¬ 
ing alcohol, and the liquor filtered while hot, it Jets fall on cool¬ 
ing that substance, which I have con'pared to a»..ipocere, because 
it approaches it nearly in its propertie The supernatant fluid is 
rendered turbid by water, and redden a weak Infusion of litmus. 
This property is owing no doubt, as I nav. ..aid in a former paper, 
to a small quantity of resin which it - ins. 1 did not think It 
right therefore, to increase the numb . of new subs-* ices unneces¬ 
sarily, by giving to the mailer precipitated from toe alcohol the 
name of ambry principle ; I was satisfied with considering it as in- 
Benzoic acid termediate between resin and wax. As to the benzoic ac»d, I must 
probably from c0n f esSj that I have found none in several specimens of ambergris, 
* ’ which I have analysed since. This leads to the suspicion, that 

there are manufactories of ambergrU, as there are of castor. 
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Process for preparing pure Phosphoric Acid: by Mr, 

Martres, Apothecary at Montauban, and Member of 
several Societies *. 

.While physicians devote their studies to the search Improvement* 
after new means of alleviating the sufferings of mankind, 

St is the dnty of apothecaries to second their efforts, by en¬ 
deavouring to simplify or improve the preparation of medi¬ 
cines. 

Dr. Lasaile, of Montauban, having employed the phos. Phosphoric acid 
Jphoric acid with success in toe treatment of some diseases, ' 

I endeavoured '•> supply bin. with it very pure, in a little 
time, and without danger, by a process, which I have 
found to succeed completely: being fully convinced, that 
we cannot rely ^ith entire confidence on preparations, that 
come to »u< in thw ordinary way of trade. 

We may proctoa is* six different ways, to obtain phos- Methods r»p 
phoric acid; but five of them arc not very easy of execution, P rc l ,ar, ns ir - 
atid the product is almost always contaminated with phos. 
phorous acid. 

The sixth, pointed out by Lavoisier, yields a pure phos. Improved 
phoric acid, but exposes the operator to some danger. This melho<L 
therefore it is desirable to obviate; which I have effected 
by means of an apparatus, that I shall describe before I 
give an account of my process, 1 

The neck of a retort, placed on a sand-heat, is to be Apparatus, 
introduced into the mouth of a receiver, the second neck of 
this receiver into the mouth of another, and the second 
neck of this Into a curved adopter, the mouth of which 
opeps in a vessel of water, so as to answer the purpose of 
a tube of safety +. 

The apparatua being thus arranged, 32 gr. [494 grs.] of Process de. 
phosphorus are to be put into the retort, through its tu- scnbcd * 

bulure; and an equal weight of a mixture consisting of 

* 

• Ann. de Chim. vol. lxxiii, p. 99, ‘ % 

f The atmospheric air expelled from the receivers by the nitrouft 
vapours escapes from the mouth of the adopter which may after- 
Ward b A stopped. 

. t equal 
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Quantity of 
nitric acid 
required* 


/ 

Results. 


equal parts of concentrated nitric acid and distilled water* 
A'tube of'safety is then lo be introduced into the sank 
aperture, so thatits toothed extremity shall reach the bot¬ 
tom of the retort. The apparatus is then to* be luted, and 
dried. 

The process is to commence with heating the sandbath 
till the liquor boils, and the phosphorus melts. . A quantity 
of* nitric acid is then to be poured into the funnel, sufficient 
to produce a level, without flowing into the retort. 8 gr. 
£ 123*5 grs.] of the.same acid are then to be added; which, 
by their weight, force into the retort an equal quantity of 
the liquid, part of which still remains in the tube, without 
touching thd phosphorus. 

The phosphorus, retained at the bottom by. its specific 
gravity, attracts the nitric acid, but, as it receives only a 
•small quantity at a time, the combustion is slow, and ef¬ 
fected without danger. 

In proportion as the nitrous vapours in (he retort di¬ 
minish, a fresh portion of add is to be poured into the 
funnei; and this is to be repeated, till the phosphorus is 
completely oxigenated. 

To effect the perfect combustion of 39 gr. [494 grs.] of 
phosphorus, I have employed 198 gr. [1977 grs.] of con- 
' eentrated acid; or 199 gr. [9965*5 grs.] of what is com¬ 
monly called fuming nitrous acid. 

By operating in this manner, we obtain phosphoric acid, 
mixed with nitrous gas, and a quantity of superfluous liquid, 
from which it is to be freed by evaporation. This process 
takes more time with a retort, than it would with a matrass; 

. but the operator is not exposed to inhale the nitrous gas. 
The liquid residuum should have the consistence of a thin 
sirup, and leave.streaks on the glass, as milk or oil would do. 

If the process I have just described produce pure phos- 
„ phoric acid; ‘ if my simple and ready apparatus secure the 
operator,from the nitrous fumes, and the accidents that might 
• be occasioned by the explosion of the vessels; this apparatus 
' find this process will no doubt be adopted, and perhaps not 
Ibe thought uninteresting to those, who are engaged in 
chemistry. * 
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